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Case KKLT 222.1-WGW 



PHENYLACETIC ACID BENZYLAMIDES 



This invention relates to novel phenylacetic acid benzylami- 
des and their non-toxic salts, to methods of preparing these 
compounds, to pharmaceutical compositions containing them as 
active ingredients, and to a method of using them as hypo- 
g lycemics • 

More particularly, the present invention relates to a novel 
class of compounds represented by the formula 

R 3 




CH- 2^K- CO-CH^ (/ ! y W 




wherein 

R x represents an unbranched alkylene imino group with 4 to 
6 carbon atoms optionally mono- or di- (alkyl of 1 to 3 car- 
bon atoms) -substituted; 

r 2 represents a hydrogen or halogen atom or a methyl or 
me thoxy group; 

R 3 represents a hydrogen atom, an alkyl group with 1 to 7 
carbon atoms, a phenyl group optionally substituted by a ha- 
logen atom or a methyl or me thoxy roup, an alkyl group with. 
1 or 2 carbon atoms substituted by a hydroxy, alkoxy, alka- 
noyloxy, t etr ahydr of ur anyl , ~etr ahyc opyranyl , cycloalkyl or 
phenyl c.roup, in which the a koxy part can contain from 1 to 
3 carbon atoms, the alkanoyle cy part can contain 2 or 3 car- 



bon atoms and the cycloalkyl part can contain 3 to 7 carbon 
atoms, an alkenyl group with 3 to 6 carbon atoms, an alkynyX 
group with 3 to 5 carbon atoms, a carboxy group or an aXk- 
oxycarbonyX group with a totaX of 2 to 5 carbon atoms; 



r 4 represents a hydrogen atom, a methyl, ethyX or aXlyX 
group; and 

W represents a methyl, hydroxyme thyX , formyX, carboxyX, alk- 
oxycarbonyX , cyanomethyX , 2 -cyano-e thyX , 2-cyano-ethenyX , 
carboxymethyX , 2 -carboxye thyX , 2 -carboxye thenyX , aXkoxycar - 
bonyXmethyX, 2-alkoxycarbonyl-ethyl or 2 - aXkoxycarbonyX- 
ethenyX group, in which each aXkoxy part can contain from X 
to 4 carbon atoms and can be substituted by a phenyl group; 
and 



when R 3 is other then hycoyen and/or the radicaX R ± 
contains an opticaXXy active carbon atom, the enantiomeres 
and the diastereomeres thereof or their mixtures; when W is 
carboxyX, a non-toxic saXt thereof formed with an inorganic 
or organic base ; or a non- toxic acid addition saXt thereof 
formed by an inorganic or organic acid with the amino func- 
tion in the Reposition. 



10 



15 



Specific embodiments of substituents , R 
and W are the following: 



2' R 3 



°R^z Pvrrolicino , piperidino, hexamethyleneimino , 
methyl-pyrrclicino, cimethyl-pyrrolidino, ethyl-pyrrolidino , 
2 -me thy 1 -piperidino , 3-methyl-piperidino, 4-methyl-piperidino, 
3 , 3-dimethyl-piperidino , cis-3, 5-dimethyl-piperidino , trans- 
3 f 5-dimethyl-piperidino, ethyl -piperidino , ciethyl-piperidino , 
methyl-ethyl-piperidinoj.. propyl- piperidino, methyl-propyl- 
piperidino or isopropyl-piper idino . 

R 2 : Hydrogen, fluorine, chlorine, bromine, methyl 
ox* methoxy. 
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R 3 : Hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec. butyl, tert. butyl, n-pentyl, 2 -methyl-n-butyl , 
3 -methyl -n-butyl , 2,2 -dime thy 1-propyl-n-hexyl , 4-methyl-n- 
pentyl, n-heptyl, phenyl, f luor ophenyl , chlorophenyl , bromo- 
phenyl, methylphenyl , me thoxy phenyl , 1-pr open-l-yl , 2-me- 
thyl-l-pr open-l-yl, 3-methyl-2-buten-2-yl , 2-propen-l-yl, 
2 -me thy 1-2 -pr open-l-yl , 2 -buten-l-yl , 2 -me thyl -2 -buten-l-yl , 
3-methyl-2-buten-l-yl, 3 -buten-l-yl * 2 -methyl- 3 -buten-l-yl , 
3 -methyl -3 -buten-l-yl , 2-hexen-l-yl , 1-pr opyn-l-yl , 2-pro- 
pyn-l-yl, 2-butyn-l-yl, 2-pentyn-l-yl , hydroxymethyl, 1-hy- 
droxy-ethyl , 2-hydroxy-ethyl , methoxymethyl , ethoxymethyl , 
n-propoxyrnethyl , isopropoxymethyl , 1-methoxy-ethyl , 2-meth- 
oxy-e thyl , 1-e thoxy-ethyl , 2 -ethoxy-e thy 1 , 2 -n-pr opoxy- 
e thyl , 2 - isopr opoxy-ethyl , ace toxyme thyl , pr opionyloxyme- 
thyl, 1-acetoxy-ethyl , 2-acetoxy-ethyl , 1-propionyloxy- 
ethyl , 2-propioriy ioxy ei/hyl , tetrahydr of ur an-2-yl-me thyl , 
2- (tetrahydro£iAr&n-Z-yl) -ethyl , tetrahydr of uran-3-yl-methyl , 
tetrahydr opyr an-2-yl-methyl , 2- ( tetr ahydr opyran-2-yl) -ethyl , 
tetrahydropyr an-3-yl-methyl , cyclopr opylmethyl , cyclobutyl- 
methyl , cyclopentylmethyl , cycloh exy lme thyl , cycloheptylme- 
thyl , 2 -cyclopr opyl-ethyl , 2-cyclobutyl-e thyl , 2-cyclopentyl- 
ethyl , 2-cyclohexyl-ethyl, 2-cycloheptyl-ethyl , benzyl , 
1 -phenyl -ethyl , 2-phenyl-ethyl , car boxy , me thoxy car bony 1 , 
ethoxycarbonyl , n-propoxycar bonyl , isopr opoxycar bony 1 , 
n-bu toxycarbonyl , sec . butoxycarbonyl , isobutoxycarbonyl or 
ter t . butoxycarbonyl * 

R 4 : Hydrogen, methyl, ethyl, n-propyl, isopropyl, allyl. 

Viz Methyl, hydroxymethyl, formyl, car boxy, methoxycarbonyl , 
ethoxycarbonyl , n-pr opoxycar bonyl , isopr opoxycarbonyl , 
n-butoxycarbonyl , sec • butoxycarbonyl , isobutoxycarbonyl , 
tert * butoxycarbonyl , benzyloxycar bonyl , 1-pheny lethoxycarbo- 
nyl, 2 -phenylethoxycar bonyl , 3 -phenylpr opoxycar bonyl , 
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cyanome thyl , 2 -cyano-ethyl , 2-cyano-ethenyl , carboxyraethyl , 
methoxycarbonylmethyl, ethoxycar bonylmethyl , n-propoxycarbo 
ny line thyl , n-butoxycar bonylmethyl , ter t • butoxycar bonylme- 
thyl , 2 -methoxycarbonyl- ethyl , 2-ethoxycarbonyl-ethyl , 
2 -n-pr opoxycarbonyl-e thyl , 2 -isopropoxycarbonyl-ethyl , 
2 -n-butoxycar bony 1-e thyl , 2- ter t • butoxycar bonyl-e thyl , 
2-methoxycarbonyl-ethenyl, 2 -ethoxycarbonyl-ethenyl , 
2 -n-propoxycarbonyl-ethenyl or 2- tert . butoxycarbonyle thenyl 

One subgeneric aspect is constituted by those compounds of 
the formula I wherein 

represents a pyrrolidino, piperidino, 4 -methyl-piper i- 
dino, 3 -methyl-piper idino, 3 , 3-dime thyl-piper idino , 3 , 5-di- 
methyl-piper idino or hexamethyleneimino group; 

R 2 represents a hydrogen, fluorine or chlorine atom; 

R 3 represents hydrogen =toir, an alkyl group with 1 to 6 
carbon atoms, a phenyl, methyl-phenyl, chlor o-phenyl , meth- 
oxy-phenyl , cyclopr opylme thyl , cyclobutylme thyl , cyclopen t- 
ylmethyl , cyclohexylmethyl , tetr ahydr of ur an-2 -yl-methyl , te 
trahydropyran-2 -yl-methyl, propargyl, hydr oxyme thyl , ethoxy 
methyl, acetoxyme thyl , pr opionyloxymethyl , carboxy, methoxy 
carbonyl, ethoxycarbonyl or pr opoxycar bonyl group or a bran 
ched or unbranched alkenyl group with 3 or 4 carbon atoms; 

R 4 represents a methyl, ethyl or allyl group; and 

W represents a methyl, hydr oxymethyl , formyl, carboxyl, 
benzyloxycarbonyl , car boxyme thyl , methoxycarbonylmethyl , 
ethoxycarbonylmethyl, cyanomethyl, 2 -car boxy-ethyl , 2-eth- 
oxycarbonyl-ethyl, 2-cyano-ethyl, 2-car boxy-ethenyl , 2-eth- 
oxycarbonyl-ethenyl or 2-cyano-ether;l group or an alkoxy- 
carbonyl group with 1 to 4 carbon atoms in the alkoxy part; 
and 
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when R 3 is other then hydrogen and/or R^ represents the 
3-methyl-piperidino group, the enantiomeres and the diaste- 
reomeres thereof or their mixtures; when W is carboxyl, a 
non-toxic salt thereof formed with an inorganic or organic 
base; or a non-toxic acid addition salt thereof formed by an 
inorganic or organic acid with the amino function in the 
R^-position . 

A preferred sugenus is constituted by those compounds of the 
formula I wherein 

R x represents a piperidino group; 
R 2 represents a hydrogen atom; 

R 3 represents an alkyl group with 1 to 6 carbon atoms, an 
alkenyl group with 3 or 4 carbon atoms, a phenyl, tetrahy- 
dropyran-2-yl-methyl, cyclopr opylme thyl or cyclohexylmethyl 

group; 

r 4 represents a methyl, ethyl or allyl group; and 

W represents a carboxyl, me thoxycar bonyl , e thoxycarbonyl or 
cyanomethyl group; and 

the enantiomeres thereof or their mixtures; when W is carbo- 
xyl, a non-toxic salt thereof formed with an inorganic or 
organic base; or a non-toxic acid addition salt thereof for- 
med by an inorganic or organic acid with the piperidino 
function. 

An especially preferred subgenus is constituted by those com- 
pounds of the formula I wherein 

r x represents a piperidino group; 

r~ represents a hydrogen atom; 
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R 



3 



represents an alkyl group with 3 to 6 carbon atoms, an 
alkenyl group with 3 or 4 carbon atoms, a phenyl, cyclopro- 
pylmethyl or cyclohexylme thyl group; 

R 4 represents a methyl or ethyl group? and 

W represents a carboxyl group; 

especially those compounds of the before mentioned preferred 
subgenus, wherein 



R. 



3 



represents an alkyl group with 3 to 6 carbon atoms, 



2-methyl-l-propen-l-yl, cyclome thylpr opyl or cyclohexylme- 
thyl group; and 

the enantiomeres thereof or their mixtures; when W is carbo- 
xyl, a non-toxic salt thereof formed with an inorganic or 
organic base; or a non-toxic acid addition salt thereof for- 
med by an inorganic or organic acid with the piperidino 
function • 

A preferred subgenus of the before mentioned compounds are 
those, wherein 

r represents a n-propyl, n-butyl, isobutyl, sec. butyl, 
n-pentyl, 2-methyl-l-propen-l-yl, cyclomethylpr opyl or cyc- 
lohexylme thyl group, especially when 

R 3 represents a n-propyl, n-butyl, isobutyl, sec. butyl or 
n-pentyl group; and 

the enantiomeres thereof or their mixtures; when w is carbo- 
xyl, a non-toxic salt thereof formed with an inorganic or • 
organic base; or a non-toxic acid addition salt thereof for- 
med by an inorganic or organic acid with the piperidino 
function. 
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According to the invention, the new compounds are 
obtained by the following methods: 

a) reacting an amine of formula 




wherein 

to R 3 are defined as hereinbefore, with a 
carboxylic acid of formula 




(III) 



wherein 

is defined as hereinbefore and 

4 

W has the rr.e 2 n i n c s given for w hereinbefore, in 
which any carboxy group contained in the group W c3n 
be protected by a protecting group, 

or with the reactive derivatives thereof optionally 
prepared in -he reaction mixture, if necessary with 
subsequent splitting off of any protecting group used 
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Examples of reactive derivatives of a compound of 
formula III which can be used include the esters 
thereof, such as the methyl, ethyl or benzyl esters, 
the thioesters such as the methylthio or 
ethyl thioesters, the halides such as the acid 
chloride, the anhydrides or imidazolides thereof.- 

The reaction is appropriately carried out in a 
solvent such as methylene chloride, chloroform, 
carbon tetrachloride, ether, tet r ahydrof uran, dioxan, 
benzene, toluene, acetonitrile or dimethyl formamide, 
optionally in the presence of an acid-activating 
agent or a dehydrating agent, e.g. in the presence of 
ethyl chloro forma te, thionyl chloride, phosphorus 
trichloride, phosphorus pentoxide, N, N * -dicyclohexy 1- 
carbodi imide, 

N, N * -dicyclohexy lea r bo di imide/N-hydroxysuccinimide, 
N,N*-carhonyldiimidazole or N , N " — thionyldi imidazole 
or triphenylphosphine/carbon tetrachloride, or an 
agent which activates the amino group, e.g. 
phosphorus trichloride, and optionally in- the 
praseoee of m inorganic base such as sodium 
carbottftffe ov o. tertiary organic base such as 
tr^<€rhy Vainine. or pyridine, which can simultaneously 
be used as solvent, at temperatures of between -2S°C 
and 250*C, but preferably at temperatures of between 
-10*C and the boiling temperature of r he solvent 
used. The reaction can also be carried out without a 
solvent and furthermore any water formed during the 
reaction can be removed by azeotropic distillation, 
e.g. by heating with toluene using a water separator, 
or by azdir.g a drying agent such as magnesium 
sulpha re or a molecular sieve. 

If necessary, the subsequent splitting off of a 
protecting group is preferably carried out by 
hydrolysis, conveniently either in the presence of an 
acid such as hydrochloric, sulphuric, phosphoric or 
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trichloroacetic acid or in the presence of a base 
such as sodium hydroxide or potassium hydroxide in a 
suitable solvent such as water, methanol, 
mechanol/water, ethanol , ethanol/wa ter , 

water/isopropanol or water/dioxan at temperatures of 
between -10 and 120°C, e.g. at temperatures of 
between ambient temperature and the boiling 
temperature of the reaction mixture. 

A tert. butyl group used as protecting group can also 
be split off thermally, optionally in an inert 
solvent such as methylene chloride, chloroform, 
ben^ne, toluene, tetr ahydrof uran or dioxan and 
preferably in the presence of a catalytic quantity of 
an acid such as p- to luenesulphonic acid, sulphuric, 
phosphoric or polyphosphor ic acid. 

Furthermore, a benzyl group used as protecting group 
can also be split off hydr ogeno lyt ic a 1 ly in the 
presence of a hydrogena t ion catalyst such as 
palladium/charcoal in a suitable solvent such as 
methanol, ethanol, ethsnol/water, glacial acetic 
acid, ethyl acetate, dioxan or dimethyif ormamide - 



b) In order to prepare 



:o— .pounds of formula I wherein 



r - represents a csrboxy or a 1 koxyca rbo nyl group and 
W 3 has~the~ meanings given hereinbefore or W represents 



a 



carboxy, ca r boxymethy 1 , 2-carboxy-ethy 1 , 
2-carboxy-er.henyl , a 1 kcxyc a rbony 1 , a 1 koxyca rbony 1 - 
methyl, 2 - a 1 koxyca r bony 1-e t hy 1 or 

2-alkoxycarbonyl-ethenyl croup and R 3 has the 
meanings given hereinbefore: 

Hydrolysis, ihe rrr.o lys i s , hydrogenolysis or 
alcoholysis of a compound of formula 
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R * -ts, A ^ <IV ' 



4fY 



wherein 

r , R- and R 4 are as hereinbefore defined, 

B represents a bond. a methylene, ethylene or 

ethenylene group. 

A and Ii each represent a nitrile group or a group . 
which can be converted into a carboxy group by 
hydrolysis, thermolysis or hydrogenolysis and 
I. 

hereinbefore. 



additionally has the meanings given for R3 



Examples of hydrolysable groups include functional 
derivatives of = he carboxy group and the 
unsubstituted or substituted amides. esters, 
thioesters, ortho esters, iminoethers. amidines or 
anhydride* thereof, the nitrile group, the tetraeolyl 
group, an optionally substituted 1 . 3-cxazol-2-yl or 
1.3-oxasolin-2-yl group, 

examples of thtralyticlly cleavable croups include 
esters with tertiary alcohols, e.g. Che tert. butyl 
ester. 

examples of hydrcgenolytically cleavsble groups 
include aralkyl groups, e.g. the benzyl group, and 



_ 3 r cues include 

exz 



tuples of alccholyticelly cleavable 
the cyano group . 



The hydrolysis is conveniently carried out either xn 
, he presence of an acid such as hycrochlo r ic . 
sulphuric, phosphoric or trichloroacetic acid or 
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in the presence of a base such as sodium hydroxide or 
potassium hydroxide in a suitable solvent such as 
water, water/methanol, ethanol, water/ethanol, 
water/isopropanol or water/dioxan at temperatures of 
between -10 and 12Q°C e.g. at temperatures of 
between ambient temperature and the boiling 
temperature of the reaction mixture, and the 
alcoholysis of a cyano group is preferably effected 
in an excess of the corresponding alcohol such as 
methanol, ethanol or propanol and in the presence of 
an acid such as hydrochloric acid at elevated 
temperatures, e.g. at the boiling temperature of the 
reaction mixture. 

If A and/or X. in a compound of formula IV represents 
a nitrile or aminoca rbony 1 group, these groups can be 
converted into a corresponding carboxy compound by 
means of 100% phosphoric acid at temperatures of 
between 100 and 1 8 0 °C , preferably at temperatures of 
between 120 and 160°C, or with a nitrite, e.g. 
sodium nitrite, in the presence of an acid such as 
sulphuric acid, the latter conveniently being used as 
solvent as well, at temperatures of between 0 and 
50°C. 

If A and/or L in a co-pound of formula IV represents 
the tert . bu ty loxyca rbcnyl group for example, the 
tert- butyl group can also be split off thermally, 
optionally in an inert solvent such as methylene 
chloride, chloroform, benzene, toluene, 
tetr ahydrof uran or dioxan and preferably in the 
presence of a catalytic quantity of an acid such as 
p-toluenesulphonic , sulphuric, phosphoric or 
polyphosphor ic acid, preferably at the boiling 
temperature of -he solvent used, e.g. at temperatures 
of between 4 0 and 10 0 ° C . 
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If A and/or I* in a compound of formula IV represents 
the benzyloxycarbonyl group for example, the benzyl 
group can also be split off hydrogeno lyt ica 1 ly In the 
presence of a hydrogenation catalyst such as 
palladium/charcoal in a suitable solvent such as 
methanol, ethanol, methanol/water, ethanol/water, 
glacial acetic acid, ethyl acetate, dioxan or 
dirr.ethylf ormamide , preferably at temperatures of 
between 0 and 50°C, e.g. at ambient temperature and 
under a hydrogen pressure of from 1 to 5 bar. During 
hydrogenolys i s , a compound containing halogen can 
simultaneously be dehalogenated, any double or triple 
bonds present can be hydrogenated and any 
benzyloxycarbonyl group present can be converted into 
a car boxy group'. 

c) In order to prepare compounds of formula I wherein 
represents a hydrogen atom: 

Splitting off a protecting group from a compound of 
for^u la 




(V) 



wherein 

to R 3 and W are as hereinbefore defined and 
R 5 represents a protecting group for a hydroxy 
g roup . 

E x £ — p 1 e s of protecting groups for R ^ include, for 
example, an a Iky 1 , aralkyl or trial kylsilyl croup, 
e.g. the methyl, ethyl, propyl, £ 1 ly 1 , benzyl or 
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trimethylsilyl group. 

Depending on the protecting group used* the 
protecting groups mentioned above can be split off 
either by hydrolysis or by hydrogenolysis, optionally 
in a suitable solvent , at temperatures of between -78 
and 250°C. 

For example, ether splitting is carried out in the 
presence of an acid such as hydrochloric, hydrobromic 
or sulphuric acid, boron tribromide, aluminium 
trichloride or pyridine hydrochloride, conveniently 
in a suitable solvent such as methylene chloride, 
glacial acetic acid or water or in mixtures thereof 
at temperatures .of between -78 and 250°C. The ether 
splitting is carried out in the presence of a proton 
acid conveniently at temperatures of between 0 and 
150°C, oreferably at temperatures of between 50 and 
l50°C or u>i-fch cu ^ewis acid preferably in a solvent 
Sw«:h as chloride at temperatures of between 

For example, any protecting group used such as a 
benzyl group can be split off hydrogeno lyt ica 1 ly with 
hydrogen in the presence of a hydrogena tion catalyst 
such as palladium/charcoal in a suitable solvent such 
as methanol, ethanol , e thanol/water , glacial acetic 
acid, ethyl acetate, dicxan or dimethy 1 f ormamide , 
preferably a t ambient temper a tu re , for example, and 
under a hydrogen pressure of from 1 to 5 bar. 

d) In order to prepare ccmaaunds of formula I wherein 
r 4 represents metliyl r ethyl or allyl group: 

Reacting a compound of for— ula 



- 13 - 




CH-NH-CO-CH-,-// v 




(VI) 



OH 



wherein 



to 



and W are as hereinbefore defined, with 



a compound cf formula 



(VII) 



wherein 

r represents methyl, ethyl or allyl group 

X represents a nucleophilically exchangeable group 
such as a halogen atom, a sulphonylcxy croup or, 
together with the adjacent hydrogen atom, a diazo 
group, if R 5 represents an alkyl group with 1 co 3 
carbon atoms, if necessary with subsequent hydrolysis 



The reaction is conveniently carried out with a 
corresponding halide, sulahonic acid ester, sulphuric 
acid diester or diazoalkane, e.g. with methyl iodide, 
dimethyl sulphate, ethyl bromide, diethyl sulphate, 

prjDrl brr-ifcj i sop ropy I bromide , allyl bromide, 

ethyl p-toluenesulphonate, i s o p r o py 1 me t h o n o c u 1 pho n a t e 
or diazome.hsne, optionally in the presence of a base 
such as sodium hydride, potassium carbonate, sodium 
hydroxide, potassium tert. butoxide or t riethyl amine 
in a sui-able solvent such as acetone, diethy lether , 
tetrahydrcf ur an,' dicxan or dimethy 1 f o rrr.amide at 
temperatures of between 0 and 100°C, 
temperatures of between 20 and 50 °C. 



preferably at 
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If in a co— pound of formula VI represents a 

carboxy group and/or W represents a carboxy, 
carboxymethyl , 2-csrboxy-ethyl or 2-ca rboxy— ethenyl 
group, this compound can simultaneously be converted 
into the corresponding ester compound. A compound 
thus obtained is, if necessary by cleaving the ester 
group, converted into the desired compound of formula 
I - 

The cleaving of the ester group is carried out 
hydrolyt ica 1 ly , conveniently either in the presence 
of an acid such as hydrochloric, sulphuric, 
phosphoric or trichloroacetic acid or in the presence 
of a base such as sodium hydroxide or potassium 
hydroxide in a suitable solvent such as water, 
methanol, methar.ol/water , ethanol, ethanol/water, 
water/ i soprcpano 1 or water/dioxan st temperatures of 
between -10 and 120 C C, e.g. at temperatures of 
between ambient temperature and the boiling point of 
the reaction mixture. 

e) In order to prepare compounds of formula I wherein 
W represents a cyanome thy 1 or 2 -cy a no-ethyl group: 

Reacting a compound of formula 




' 1 



wherein 

R x to R 4 are =s hereinbefore defined, 

E represents a -ethylene or ethylene group and 
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Y represents a nucleophi 1 ical ly exchangeable group 
such er a halogen atom or a sulphonylozy group, e.g. 
a chlorine* bromine or iodine atom or a methane- 
sulphonylory or p-toluenesulphonyloxy group, 
with an alkali metal cyanide such as sodium or 
potassium cyanide. 

The reaction is conveniently carried out in a 
suitable solvent such as dimethylsu Iphoxide or. 
dimethyl formaraide at temperatures of between 0 and 
100°C, preferably at temperatures of between 20 and 
50°C, or in a two-phase system such as methylene 
chloride/water in the presence of a phase transfer . 
catalyst such as benzyl-t r ibutyl- ammonium chloride at 
temperatures of between 0 and I00°C, preferably at 
temperatures of between 20 and 50°C. 

f ) in order to prepare compounds of formula I wherein 
W represents a cyanomethyl , 2— cy £ no — ethyl or 
2-cyano-ethenyl group : 

Dehydration of a compound of formula 





(IX) 



0R 4 



wherein 

R„ to R , are as hereinbefore defined and 
1 4 

G represents a -ethylene, ethylene or ethenylene 
group . 

The dehydration "is carried out with a water-cleaving 
agent such as phosphorus ?en:cxide, phosphorus 
oxychio ride. 
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triphenylphosphine/ca rbon tetrachloride or p-toluene- 
su Iphonic acid chlor ide , optionally in a so 1 vent such 
as methylene chloride, acetonitrile or pyridine at 
temperatures of between 0 and 100°C, preferably at 
temperatures of between 20°C and 80°C. 

g) In order to prepare compounds of formula I wherein 
W represents a 2-cyano-etheny 1 , 2-carboxy-etheny 1 or 
2-alkoxycarbonyl-ethenyl g roup : 

Reacting a compound of formula 



CH-NK-CO-CH^-^ . X) CHO (X) 





OR c 



wherein 

R to R. are as hereinbefore defined, with a 
1 4 

corresponding acetic acid derivative of formula 

Z - CH 2 - Q <XI) 

wherein Q represents a carbcxy, a Ikoxyc a rbony 1 or 
cyano group and 

2 represents a hydrogen atom, an a Ikoxycarbonyl , 
di a Ikylphosphono or triohenylohosphonium halide 
group, optionally with subsequent hydrolysis and/or 
decarboxylation. 

The reaction is conveniently carried out in a solvent 
such as die:hylether, tetrshycrofuran, l,2-dir?.ethoxy- 
ethane, dioxan, dime thy 1 f o rmsrr.ide , toluene or pyri- 
dine in the presence of a base as condensation agent 
such as sodium carbonate, sodium hydride, potassium 
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tert . butoxide or piperidine at temperatures of 
between 0 and 100°C, preferably at temperatures of 
between 20 and 80°C. 

The subsequent hydrolysis and/or decarboxylation is 
conveniently carried out either in the presence of an 
acid such as hydrochloric, sulphuric, phosphoric or 
trichloroacetic acid or in the presence of a base 
such as sodium hydroxide or potassium hydroxide in a 
suitable solvent such as water, water/methanol, 
ethanol, water/ethanol, wa ter/i sop r op a no 1 or 
water/dioxaa at temperatures of between - 1 0 ° C and 
120 °C, e.g. at temperatures of between ambient 
temperature and the boiling temperature of the 
reaction mixture. 

h) In order to prepare compounds of formula r wherein 
W represents a 2-ca rboxy-ethy 1 , 2-alkoxy- 
carbonyl-ethyl or 2-cyano-echyl group: 

Reduction of a compound of formula 



CK-NH-CQ-CX-,-<f ^> — V" (XII) 

** T 't i 



wherein 

R, to R . are as hereinbefore defined and 
1 4 

W" represents a 2 -ca rbcxy-e thsny 1 , 

2-alkoxycarbony 1-etheny 1 or 2 -cyano-etheny 1 group. 

The reduction is preferably carried out in a suitable 
solvent such as methanol, ethanol, I sc propano 1 , ethyl 
acetate, dioxan, tet r ahydrof ur an, dimethyl fo rmami de , 
benzene or benzene/ethano 1 with hydrogen in the 
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presence of a suitable hydrogenation catalyst such as 
alladiun.charcoal. Raney nickel or t«i.-# ttr.phenyl- 
phosphine*--rhodiur n <l)chloride at temperatures of 
between 0 and 10D-C. but preferably at temperatures 
of between 20-C and 50-C. under a hydrogen pressure 
of from 1 to 5 bar or. if W» contains a cyano group, 
with nascent hydrogen, e.g. with magnesium/methanol . 
or with a copper hydride complex, e.g. wxth the 
complex prepared from cooper bromide. sodxura 
bis(2-methoxyethoxy) -aluminium hydride and 
sec .butanol. at temperatures of between -78 and 
50-C. Other groups can be reduced at the same txme. 
e.g. a benzyloxy group can be reduced to the hydroxy 
group, an alkenyi or alkynyl group can be reduced to 
the corresponding alkyl group or a fornyl group can 
be redact* **» hydroxymethyl group, or they can be 

^U^eAloy, h^c***** ator_s, e.g. a halogen atom can 
be Y< .plo^a A. hydrogen atom. 

i, i„ order to prepare compounds of formula I wherein 
R represents an alkyl group with 1 or 2 carbon 
atorrs substituted by an alkoxy or alkanoyloxy group: 



Reacting 



a compound of formula 



R 2~ 



wherein 



p t y v 

^^^H-NH-CO-CH 2 - ^_y -V 
"^JL 0R 4 



(XIII) 



R r t r and W are as hereinbefore defined 
and Rj' represents an alkyl group with 1 or 2 



rbon atoms substituted by a hydroxy group. 
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wi th a compound of f ormu 1 a 




(XIV) 



wherein 

R ? represents an alkyl group with X to 3 carbon 

atoms or an acetyl or propionyl group and 

U represents a nucleophilically exchangeable grou 



acetoxy or propionyloxy group or, together with the 
adjacent hydrogen atom, represents a diazo group if 
R y represents an alkyl group with 1 to 3 carbon 
atoms, optionally with subsequent hydrolysis. 

The reaction is, conveniently carried out with a 
corresponding halide, anhydride, sulphonic acid 
ester, sulphuric acid diester or diazoalkane, e.g. 
with methyl iodide, dimethyl sulphate, ethyl iodide, 
diethyl sulphate, n-propyl iodide, isopropyl bromide, 
acetyl chloride, acetic hydride, propionic acid 
cnl: '"- - < 1 ::?ionic acid anhydride, ethyl p- to luene- 
sulphonate or i sopropy lmethanesulphonat e , optionally 
in the presence of a base such as sodium hydride, 
potassium carbonate, sodium hydroxide, potass i urn 
tert . butoxide or t riethyl amine , or with di ezome thane , 
optionally in the presence of a Lewis acid, e.g. 
boron trifluoride, preferably in a suitable solvent 
such as acetone, diethylether, t et r a hydrofur an , 
dioxan, pyridine or dime thy If orm amide at temperatures 
of between 0 and 1 0 0 ° C , preferably at temperatures of 
between 2 0 and 5 0 °C, in which an anhydride used as 
the acy la ting agent can s imu 1 1 aneous ly also be used 
as solvent. 

If in a compound of formula XI II W represents a 
carboxy, carboxynethyl, 2-carboxy-ethyl or 2-carboxy- 
ethenyl group and/or S? 4 represents a hydrogen 



such as a ha log en atom 



a sul phony loxy group, an 
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atom, this can simultaneously be converted into the 
corresponding ester and/or ether compound. 

k) In order to prepare compounds of formula I wherein 
represents an a lkoxyca r bony 1 group: 

Reacting a compound of formula 




(XV) 



wherein 

R ^ , R ^ , and W are as hereinbefore defined and 

r s . :^r.;s a hydrogen atom or alkali rr.etal atom, 

or tne reactive derivatives thereof optionally 

prepared in the reaction mixture, 

with a co-pound of formula 

T - R 9 (XVI) 

wherein 

R g represents an alkyl group with 1 to 4 carbon 
atorr.s and 

T represents a hydroxy group or a nuc 1 eophi 1 ic a 1 ly 
exchangeable croup such as a halogen atom or a 
su Iphony loxy croup, or together with the adjacent 
hydrogen atom of the group R g represents a diazo 
group, optionally followed by hycrogeno lys i s if w 
contains a ter.zy lexycarbonyl grcup. 

An example of a reactive derivative of a co-pound of 
formula XV is the imidazolide thereof. 
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The reaction is conveniently carried out in the 
corresponding alcohol as solvent or in a suitable 
solvent such as methylene chloride, chloroform/ 
ether, tet rahydrof uc an, dioxan, dimethylf ormarnide , 
benzene or toluene, optionally in the presence of an 
acid-activating agent or a dehydrating agent, e.g. in 
the presence of hydrogen chloride, sulphuric acid, 
ethyl "chlorof o rmate, thionylchlor ide, carbon 
tet rachloride/triphenylphosphine, carbonyldi imidazole 
or N, N* — dicyclohexylca rbodi irnide or the isourea 
ethers thereof, optionally in the presence of a 
reaction accelerator such as copper chloride and 
optionally in the presence of an inorganic base such, 
as potassium carbonate or a tertiary organic base 
such as triethylamine, 1 , S-di az abicyclo { 5 t _ 4 , 0 ] - 
undec-7-ene or pyridine, or by t ransester i f icat ion, 
e.g. with a corresponding carbonic acid diester, at 
temperatures of between - 2 0 °C and 1 0 0 ° C , but 
preferably at temperatures of between -10 °C and the 
boiling temperature of the solvent used. 

The optional subsequent hydrogenolys is is carried out 
in the presence of a hydrogena t ion catalyst such as 
palladium/charcoal in a suitable solvent such as 
methanol, ethano 1 , ethanol/water, clacial acetic 
acid, ethyl acetate, dioxan or d ime thyi £c r-.arni de . 

If W in a compound of formula XV contains a carboxy 
group, this can be converted during the reaction into 
the corresponding a lkoxyc a rbony 1 group. 

1) In order to prepare compounds of forr.ula I wherein 

R 4 represents a hydrogen atom, methyl, et±iyl or 
allyl group and 
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W represents a methyl, f ormyl , carboxy, car boxymethyl , 
2-carboxy-ethyl, alkoxycarbonyl, alkoxycarbonylme thyl or 
2-alkoxycarbonylethyl group, in which the alkoxy part can 
contain from 1 to 4 carbon atoms. 

Reacting a compound of formula 

?3" 




(XVII> 



wherein 

R-^ and R 2 are as hereinbefore defined and 

R3 M represents a hydrogen atom, an alkyl group with 1 to 7 
carbon atoms, a phenyl group optionally substituted by a ha- 
logen atom or by a methyl or methoxy group, an alkyl group 
with 1 or 2 carbon atoms substituted by an alkoxy, alkanoyl- 
oxy, tetr ahydrof ur anyl , tetr ahydr opyr anyl , cycloalkyl or 
phenyl group, wherein the alkoxy part can contain 1 to 3 
carbon atoms, the alkanoyloxy part can contain 2 or 3 carbon 
atoms and the cycloalkyl part can contain 3 to 7 carbon 
atoms, an alkenyl group with 3 to 6 carbon atoms, an alkynyl 
group with 3 to 5 carbon atoms, a carboxy group or an alk- 
oxycarbonyl group with a total of 2 to 5 carbon atoms, with 
a compound of formula 
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V" 9 



(XVIII) 



wherein 

H 4 is as hereinbefore defined and 

W" ' represents a methyl, formyl, carboxy, carboxymethyl, 
2 -carboxy-ethyl , alkoxycar bony 1 , alkoxy-car bonylme thyl or 
2 -alkoxy-car bonyl-ethyl group, in wich each alkoxy part can 
contain from 1 to 4 carbon atoms. 

The reaction is carried out in the presence of a 
strong acid which can simultaneously serve as 
solvent, preferably in concentrated sulfuric acid, at 
temperatures of between 0 and 1 5 0 °C , preferably at 
temperatures of between 20 and 10 0 °C . 

If in a compound of formula XV I l I represents an' 

allyl group, this is split off during the reaction or 
after the reaction by the addition of water. 

m) In order to prepare compounds of formula I 

wherein 

R 4 represents a hydrogen atom, a. methyl OX* ethyl g!TOU."D , 

I? 3 represents an a Iky 1 group with 1 to 7 carbon 
atoms, a phenyl group optionally substituted by a 
methyl or methoxy group, an alkyl group with 1 or 2 
carbon atoms substituted by an alkoxy, tetrahydro- 
furanyl, tet r ahydrooy r anyl , cycloalkyl or phenyl 
group in which, the alkoxy part can contain 1 to 3 
carbon atoms and the cycloalkyl part can contain 5 to 
7 carbon atoms, and 
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W represents a methyl, hydroxymethyl, carboxy, cyanomethyl, 
2-cyano-ethyl, carboxymethyl, 2 — car boxy-ethyl f alkoxycarbo- 
nyl, alkoxycarbonyl-methyl or 2 -alkoxycarbonyl-ethyl group 
in which the alkoxy part can contain from 1 to 4 carbon 
atoms . 

Reduction of a compound of formula 




O 
m 

D - C 



OR, 



(xzx 



where i n 

R l' R 2 3 
D represents a group of formula 



R, , and R. are as hereinbefore defined and 

12 4 



R 



c 

u 

^ c 



1 

c 



in which R 3 - ' represents a phenyl group eg tier. 
substituted by a halogen a t or by a "ethyl 
methoxy group. 



illy 



R 1Q and R 11 together wi - h the carbon atom 
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them represent an alkylidene group with 1 to 7 carbon 
atoms, an alkylidene group with 1 or 2 carbon a boms 
substituted by an alkoxy, fcefcrahydrofuranyl, 
tetrabydropyranyl, cycloalkyl or phenyl group, in 
which the alkoxy part can contain 1 to 3 carbon atoms 
and the cycloalkyl* part can contain 5 to 7 carbon 

atoms, and 



W ,,,, represents a methyl, hydroxymethyl, formyl, carboxy, 
cy anome thy X , 2 -cyano-e thyl , 2 -cyano-ethyl , car boxyme thyl , 
2-carboxy-ethyl, 2-carboxy-ethenyl , alkoxycarbonyl , alkoxy ~ 
carbonylmethyl, 2-alkoxycarbonyl-ethyl or 2 -alkoxycarbonyl- 
ethenyl group, in which the alkoxy part can contain from 1 
to 4 carbon atoms and can be substituted by a phenyl group. 

The reduction is preferably corWed out with hydrogen 
in the pz&s&nce of a hydrogenab tan catalyst such as 
palladium/charcoal or Raney-nickel in a suitable 
solvent such as methanol, ethanol , i scnropanol , ethyl 
acetate, dioxan, tetrahydrofuran, dime- hy If o rmami.de , 
benzene or benzene/ethano 1 at temperatures of between 

0 and 100°C, preferably at temperatures of between 20 
and 50°C f and under a hydrogen pressure of from 

1 to 5 bar. When a suitable chiral hydrogenaticn 
catalyst is used, such as a metal ligand complex e.g. 

[ <2S) , <43)-l-tert .butoxycarbonyl-4-dipheny lphosphinc-2- 
diphenylphosphinomethyl-pyrrolidine-rhodium-cyclo- 
octadiene< 1, 5 ) ] -perchlor ate, the addition of hydrogen 
occurs enant ioselectively , Moreover, in the 
catalytic hydrogenstion, other groups can also be 
reduced, e.g. a bensyloxy group can be reduced to the 
hydroxy group or a formyl group can be reduced to the 
hydroxy methyl group, or they can be replaced by 
hydrogen atoms, e.g. a halogen atom can be replaced 
by a hydrogen atom. 
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If a compound of the formula I is obtained wherein 
is halogen and/or is halophenyl and/or W is hydroxymethyl 

which has been converted into halomethyl, it may, if desired, 
be converted by de-halogenation into a corresponding compound 
of the formula I wherein R^ is hydrogen and/or R^ is phenyl 
and/or W is methyl «. 

If a compound of the formula I is obtained wherein V7 
is carboxyl, this compound may, if desired, be converted by 
esterif ication into a corresponding compound of the formula 
X wherein W is alkoxycarbonyl or phenylalkoxycarbonyl . 

If a compound of the formula I is obtained wherein W 
is carboxyl, alkoxycarbonyl or phenylalkoxycarbony 1 , this com- 
pound may be converted by reduction into a corresponding com- 
pound of the formula I wherein W is formyl or hydroxymethyl. 

If a compound of the formula I is obtained wherein W is 
hydroxymethyl, this compound may be converted by oxidation into 
a corresponding compound of the formula I wherein W is formyl 
or carboxyl. 

If a compound of the formula I is obtained wherein W 
is carboxyl, this compound may be converted, via a sulfonic 
acid hydrazide and subsequent disproportionation , into a corres- 
ponding compound of the formula I wherein W is formyl. 
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The subsequent, dehalogenation is advantageously carried 
out by catalytic hydrogenation, for exainple with palladium-on- 
charcoal, in a suitable solvent such as methanol, ethanol, 
tetrahydrof uran, dioxane, dimethylformamide or ethyl acetate, 
optionally in the presence of a base such as triethylamine, and 
at temperatures between 20° and 100°C, preferably at 20° to 50°C. 

The subsequent esterification is advantageously carried 
out in a suitable solvent, for instance in a corresponding 
alcohol, pyridine, toluene, methylene chloride, tetrahydrof uran 
or dioxane, in the presence of an acid-activating and/or de- 
hydrating agent such as thionyl chloride, ethyl chlorof ormate , 
carbonyldiimidazole or N, N 1 -cicyc lohexylcarbodiimide or the 
isourea ethers thereof, optionally in the presence of a reaction 
accelerator such as copper chloride, or by trans-esterif ication, 
for instance with a corresponding carbonic acid diester, at 
temperatures between 0° and 1 0 0 ° C, but preferably at temperatures 
between 20° and the boiling point of the solvent which, is used. 

The subsequent reduction is preferably carried out with 
a metal hydride, for example with a complex metal hydride such 
as lithium aluminum hydride, lithium borohydride or lithium 
borohydride/trimethylborate , in a suitable solvent such as 
diethyl ether, tetrahydrof uran , dioxane or 1 , 2-dimethoxyethane 
at temperatures between 0° and 100°C, but preferably at 
temperatures between 20 °C and 60°C. 

The subsequent oxidation of an alcohol is preferably 
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carried out with an oxidizing agent, for instance with pyridiniuii 
chlorochromate or manganese dioxide, in a suitable solvent such 
as chloroform or methylene chloride at temperatures between 
-10° and 50°C / but preferably at temperatures between 0° and 
20°C. 

The subsequent disproportionation of a sulfonic acid 
hydrazide, obtained by reacting a corresponding hydrazine with 
a suitable reactive carboxylic acid derivative, is carried out 
in the presence of a base such as sodium carbonate in a solvent 
such as ethylene glycol at temperatures between 100°C and 200°C, 
but preferably at 160-170°C_ 



If according to the invention a racemic compound of 
formula I is obtained wherein R 3 has the meanings 
given hereinbefore with the exception of the hydrogen 
atom, this compound can be resolved into the 
enantioniers thereof via the di astereomeri c adducts, 
complexes, salts or derivatives thereof. 

The subsequent race-ate splitting is preferably 
carried out -by column or H?£. chromatography by 
forming di as tereomer ic adducts or complexes in a 
chirai phase. 

The compounds, of formula I obtained according to the 
'invention can also be converted into the salts 
thereof and, for pharmaceutical use, into the 
nontoxic, pharmaceutical^ acceptable salts thereof 
with inorganic or organic acids or bases. Suitable 
acids include, for example, hydrochloric, 
hydrobromic- sulfuric, phosphoric, lactic, citric, 
tartaric, succinic, maleic, fumaric, a spar tic or 
glutamic acid and suitable bases include sodium 
Hydroxide, potassium hydroxide, calcium hydroxide, 
eye lohezyl amine, ethano lami ne , diethano lamine , 
triethanolamine, ethylenedi ami ne , lysine or arginine. 
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The compounds of formulae II to XIX used as starting 
materials are known from the literature in some cases 
or can be obtained by methods known per se. 

Thus, for example, a compound of formula II is 
obtained by reducing a corresponding nitrile with 
lithium aluminium hydride or with catalytically 
activated hydrogen, by reacting a corresponding 
nitrile with a corresponding grignard or lithium 
compound and subsequent lithium-aluminium hydride 
reduction or subsequent hydrolysis to form the 
ketimine which is subsequently reduced with 
catalytically activated hydrogen, with a complex 
metal hydride or with nascent hydrogen, by hydrolysis 
or by hydrazinolysis of a corresponding phthalimido 
compound, by reacting a corresponding ketone with, 
ammonium formate and subsequent hydrolysis or with an 
ammonium salt in the presence of sodium 
cyanoborohydr ide , by reduction of a corresponding 
oxime ^ i ~ h lithium aluminium hydride, with 
c -„ J ."-i-ally activated or nascent hydrogen, by 
rsa-:t:on of a corresponding N-benzyl or 
N-l-phenylethy 1 Schiff "s base e,g. with a complex 
metal hydride in ether or tet r ahydrof uran at 
temperatures of between -78°C and the boiling 
temperature of the solvent used with subsequent 
splitting off of the benzyl or l-phenylethyl group by 
catalytic hydrogena t i on , by lithiation of a 
corresponding benzy 1 i dene imi no -benzyl compound, e.g. 
by means of lithium-di i sopropylamide at temperatures 
of between -78 and 20°C, subsequent reaction with a 
corresponding halogen compound, e.g. with a 
corresponding bromoalkyl, bromoaikenyl or 
bromos Ikinyl compound, and subsequent hydrolysis, by 
Ritter reaction of a corresponding alcohol with 
potassium cyanide in sulfuric acid, by Kofmann, 
Curtius, Lessen or Schmidt degradation of a 
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t 



corresponding compound or by converting a 
corresponding benzaldehyde into a corresponding 
glycine derivative, e.g. using sodium 
cyanide/ammonium carbonate in ethanol/water into a 
corresponding hydantoin derivative, hydrolysis 
thereof, and, if necessary, subsequent esterif ica tion 
and, if necessary, subsequent reduction, e.g. with a 
complex metal hydride in ether or tetrahydrof ur an . 

An amine of formula II thus obtained having a chiral 
centre can be resolved into its enantioiaers by 
racemate splitting, e.g. by ' fractional 
crystallization of the di astereomeric salts with 
optically active acids and subsequent decomposition 
of the salts or by column or HPI* chromatogr apy , 
optionally in the form of the acyl derivative 
thereof, or by forming diasteromeric compounds, 
separating them and subsequently splitting them. 

^to•te^OveY l OT[ optically active amine of formula II can 
cU&o be prepared by enant ioselect i ve reduction of a 
corresponding ketimine using complex boron or 
aluminium hydrides in which some of the hydride 
hydrogen atoms have been replaced by optically active 
alkoxide groups, or by means of hydrogen in the 
presence of a suitable chiral hydrogenat icn catalyst 
or analogously starting from a corresponding N-benzyl 
or N-< 1-phenethyl) -ketimine or from a corresponding 
N-acyl-ket imine or enimide and optionally 
subsequently splitting off the benzyl, l-?henethyl or 
acyl group. 

Furthermore, an optically active amine of formula II 
can also be prepared by di as fcerecselect ive reduction 
of a corresponding ketimine or hydrazone substituted 
at the nitrogen atom with a chiral group, using a 
complex or non-complex boron or aluminium hydride in 
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which some of the hydride hydrogens can optionally be 
replaced by corresponding alkoxide, phenoxide or 
alkyl groups or using hydrogen in the presence of a 
suitable hydrogenat ion catalyst optionally with 
subsequent splitting off of the chiral auxiliary 
group by catalytic hydrogeno lys i s or hydrolysis. 

Moreover, an optically active amine of formula II can 
also be prepared by diastereo-selective addition of a 
corresponding organomet allic compound, preferably a 
grignard or lithium compound, to a corresponding 
aldimine substituted with a chiral group at the 
nitrogen atom, by subsequent hydrolysis and 
optionally subsequent splitting off of the chiral 
auxiliary croup* by catalytic hydrogenolysis or 
hydrolysis. 

The co-pounds of formulae IV, V, VI, VIII, IX, X, 
XII, XIII and XV used as starting materials are 
obtained by reacting a corresponding amine with a 
suitable carboxylic acid or a reactive derivative 
thereof and, if necessary, subsequently splitting off 
any protecting group used. 

A compound of formula XVII used as starting material 
is obtained by reducing a corresponding carbonyl 
compound by reacting a corresponding carbonyl 
compound with a corresponding grignard or lithium 
reagent or by hydrolysis or alcoholysis of a 
corresponding cyanohydrin and, if necessary, 
subsequent esterif ication. 

A compound of formula XIX used as starting material 
is obtained by acylating a corresponding ketimine or 
the organomstal lie complex thereof wi th a 
corresponding carboxylic acid or reactive derivatives 
thereof, op-icnally with t aut ome r iz a t i cn . 
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The following examples illustrate the present invention 
and will enable others skilled in the art to understand it more 
completely. It should be understood, however, that the inventior 
is not limited solely to the particular examples given below. 



Example 1 

Ethyl 2-ethoxv-4- [N-{ 1- ( 2-piper idino-phenyl ) >l-butvl } a mino- 
carbonylmethyl] -ben2oate 

2 g (7.9 mmols) of 3-ethoxy- 4-ethoxycarbony 1-phenylacetic 
acid, 2.46 g (9.38 mmols) of triphenylphosphine, 1.7 ml (12.3 
mmols) of triethylamine and 0-76 ml (7.9 mmols) of carbon tetra- 
chloride were added to a solution of 1.84 g (7.9 mmols) of 1- (2- 
piperidinophenyl) -1-butylamine in 1 9 ml of acetonitrile, and the 
mixture was stirred for two days at room temperature. It was 
then evaporated in vacuo, and the residue was taken up in a 
mixture of ethyl acetate and water. The organic phase was dried 
filtered and evaoor « ted in vacuo. The evaporation residue was 
purified by .r.^tography on silica gel (toluene/ acetone 

- 5/1) . 

Yield: 3 g (81% of theory). 
M.p. 113-115°C (petroleum ether). 
Calculated; C-72. 07%; H-8.21%; N-6. 00%. 
Founds C-72. 18%; H-8.27%; N-6. 16%. 

The following compounds were prepared by a procedure 
analogous to that described in Example 1 : 

(a) Methyl 2-methoxy-4- [N— { 1— ( 2— pi pe rid ino— phenyl ) — 1 — 
ethyl }aminocarbonylmethy 11 -benzoate 
Prepared from 1- (2-piperidino-phenyl) -1-ethy lamine and 
3-methoxy- 4-methoxycarbonyl-phenylacet ic acid . 
Yield i 78% of theory. 
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M.p. 82-85°C. 

Calculated: C-70.22%; H-7.37%; N-6.82%. 
Founds C-70.54%? H-7.49%; N-6.75%. 

(b) Ethyl 2-ethoxy-4- [N- (a-phenyl-2-piperidino- benzvl)- 
aminocarbony lme thy 1 ] -benzoate 
Prepared from a-phenyl-2-piperidino-benzylamine and 
3-ethoxy-4-ethoxycarbonyl-phenylacetic acid. 
Yield: 77% of theory. 
M.p. 149-151°C. 

Calculated: C-74 . 37%; H-7.25%; N-5.60%. 
Found: C-74. 69%; H-7.44%; N-5.59%. 

(c) Methyl 2-methoxv-4- [N- (a-phenvl-2-piperidin o-benzyl)- 
aminocarbony lme thvll -benzoate 
Prepared frcnm <tr ph-ervyl.- 2L-piperidino-benzylamine and 
3-methoxy-4-methoxycar bony 1-pheny lace tic acid. 
Yield: 65% of theory. 
M.p. 189-190°C. 

Calculated: C-73.70%; H-6.83%; N-5.93%. 
Found: C-73.51%? H-6.75%; N-5.86%. 

(d) Ethyl 2-ethoxy- 4— [N-l*{ 2-piperidino-p henyl } -1-ethy 1 ) - 
aminocarbony lme thy 11 -benzoate 
Prepared from 1- (2-piperidino-phenyl) -1-ethylamine and 
3-ethoxy- 4-ethoxycarbony 1-pheny lacetic acid. 
Yield: 69% of theory. 
M.p. 92-93°C. 
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Calculated: C-71.21%; H-7.81%; N-6.39%. 
Founds C-71.29%? H-8.03%; N-6.58%. 

(e) Ethyl 2-ethoxy-4- [N- { 1- (5-chloro-2-piperidino-phenyl ) - 
1-propyl } -aminocarbonylmethyl] -benzoate 

Prepared from 1- (5-chloro-2-piperidino-phenyl) -1- 
propylamine and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid. 
Yield: 80% of theory. 
M.p. 110-112°C. 

Calculated: C-66.58%; H-7.24%; N-5.75%; Cl-7.28%. 
Found: C-66 .61%; H-7.34%; N-5.86%; Cl-7.35%. 

(f ) Ethyl 2-ethoxy-4- [N-{ 1- (2-piperidino-phenyl) -1-pentyl}- 
ajnirvo CQ.T bQTyyllfne-fchyl 1 -benzoate 

Prepared from 1— C2-piperidino— phenyl) -1-pentylamine 
and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid . 
Yield: 63% of theory. 
M.p. 113-115°C. 

Calculated: C-72.47%; H-8.39%; N-5-83%. 
Found: C-72.66%; H-8.26%; N-5.99%. 

(g) Ethyl 2-ethoxy-4- IN- { 1- (2*pyrrolidino-phenyl ) -1-butyl}- 
aminocarbonylmethyl] -benzoate 

Prepared from 1- (2-pyrrolidino-phenyl) -1-butylamine and 
3— ethoxy- 4— ethoxycarbonyl— phenylacetic acid . 
Yield: 50% of theory. 
M.p. 85-87°C. 
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Calculated: C-71 .65%; H-8.02%; N-6.19%. 
Founds C-71.90%; H-8.37%? N-6.34%. 

(h) Ethyl 2-ethoxv 4- [N- { 1- ( 2- ( 4-met hvl-piperidino) -phenyl ) - 
l-butyD-aminocarbonvlmethyll -benzoate 
Prepared from 1- [2- (4-methyl-piperidino) -phenyl] -1- 
butylaxnine and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid. 
Yields 44% of theory. 
M.p. 127-128°C. 

Calculated: C-72.47%; H-8.39%;. N-5.83%. 
Founds C-72.2 0%? H-8.23%; N-5.69%. 

(i) Ethyl 2-ethoxv-4- [N-U- (2-hexamethvlenei mino-phenyl) - 
1-buttvl^ cpni^noccrrbonylinethyll -benzoate 
Prepared fTOTft 1- (2-hexamethyleneimino-phenyl) -1-butyl- 
amine and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid. 
Yields 44% of theory. 
M.p. 97-100°C. 

Calculated: C-72.47%? H-8.39%; N-5.83%. * 
Found: C-72.41%; H-8.50%; N-5.66%. 

(k) Ethyl 2-ethoxv-4- fN-{l-(4-methyl" 2-piperidino-phenyl)- 
1-buty 1 } - aminocarbony Imethy 1 1 -benzoate 
Prepared from 1- (4-methyl-2-piperidino-phenyl) -1- 
butylamine and 3-ethoxy-4-ethoxycarbonyl-phenyl acetic acid. 
Yields 68% of theory. 
M.p. 113-114°C. 
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Calculated : 



C-72. 47%; 



H-8.39%; 



N-5.83%. 



Found : 



C-72* 36%; 



K-8.31%; 



N-5. 91%. 



(1) Ethyl 2-ethoxy-4- [N-{1- (6-methyl-2-piperidino-phenyl) - 
1— butyl } ■ajninocarbonylmethyl ] -benzoate 
Prepared from 1— (6-methyl-2-piperidino-phenyl) -1-butyl— 
amine and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid • 
Yield: 62% of theory. 
M.p. <20°C. 

Calculated: C-72. 47%; H-8.39%; N-5.83%. 
Found: C-72. 30%; H-8.50%; N-5. 72%. 

(m) Ethyl 2-ethoxy-4- [N-{ 1- ( 6-chloro-2-piperidino-phenyl ) - 
1-butyl }-aminocarbonylmethyl] -benzoate 
Prepared from 1- (6-chloro-2-piperidino-phenyl ) -1-butyl- 
amine and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid . 
Yield: 85% of theory. 
M-p. <20°C* 

Calculated; C- C>1 . \Z%) H-7.44%; N-5.50%; d-7.08%. 
Found: C-67 .60%; H-7.77%; N-5 .92%; Cl-7. 24% . 

(n) Ethyl 2-ethoxy-4- [N-{1- ( 4-methoxy-2-piperidino-phenyl) - 
1 -butyl } - aminocarbony lme thyl ] -benzoate 
Prepared from 1- (4-methoxy-2-piperidino-phenyl ) -1-butyl- 
amine and 3-ethoxy— 4-ethoxycarbonyl— phenyl acetic acid . 
Yield: 65% of theory. 
M.p. 109-110°C. 
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Calculated: Mol. peak m/e = 496 
Found: Mol . peak m/e = 496 

(o) Ethyl 2-ethoxy-4- [N-{ 1- ( 5-methoxy- 2-piper idino-pheny 1 ) - 
1 -butyl } - aminocarbony lmethy 1 ] -benzoate 
Prepared from 1- (5-methoxy-2-piperidino-phenyl)-l-butyl 
amine and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid . 
Yield: 31% of theory. 
M.p. 117-120°C. 

Calculated: Mol* peak m/e = 496 
Found: Mol. peak m/e = 4 96 

(p) Ethyl 2-hydroxy-4- [N-{1- (2-piperidino-phen yl) -1-butyl}- 
aminocarbony Imethy 11 -benzoate 
Prepared from 1- (2-piperidino-phenyl) -1-butylamine and 
4-ethoxycarbonyl-3-hydroxy-phenylacetic acid . 
Yield: 46% of theory. 
M.p. 133-134°C. 

Calculated: C-71.21%; H-7.81%; N-6.39%. 
Found: C-71.08%; H-7.91%; T -6 45%. 

(q) Methyl 2-methoxy-4- [N-{1 (2-piperidino-ph enyl) -1- 
butyl }— aminocarbonylmethyl] -benzoate 
Prepared from 1- (2-piperidino-phenyl ) -1-butylamine and 
3-methoxy-4-methoxycarbonyl-phenylacetic acid . 
Yield: 67% of theory. 
M.p- 128-131°C. 

Calculated: C-71.21%; H-7.81%; N-6.39%. 
Found: C-71.46%; H-7.80%; N-6-07%. 



(r) n-Propyl 2"n-propoxy-4- [N-{ 1- (2-piperidino-phenyl) -1- 
butyD-aminocarbonylmethyll -benzoate 
Prepared from 1- (2-piperidino-phenyl) -1-butylamine and 
3- n -p r0 p OX y-4- n -propoxycarbonyl-phenylacetic acid . 
Yield: 56% of theory* 
M.p. 88-89°C. 

Calculated: C-72.84%; H-8.56%? N-5 . 66% . 
Found: C-72.80%; H-8.78%; N-5. 78%. 

(s) Ethyl 2-ethoxy-4- [ N — (5-chloro-2-piperidino-benzyl) - 
aminocarbony lroethy 1 ] -benzoate 
Prepared from 5-chloro-2-piperidino-benzylamine and 
3-ethoxy- 4-ethoxycarbonyl-phenylacetic acid . 
Yield: 65% of theory. 
M.p. 106-108°C. 

Calculated: C-65.41%; H-6.81%; N-6.10%; Cl-7.73%. 
Found: C-65. 81%; H-6.89%? N-6.11%; Cl-7.6 2%. 

(t) Ethyl (-) -2-ethoxy-4- [K- (a-phenyl-2-piper idino-benzyl)- 
aminocarbonylmethy 13 -benzoate 
Prepared from (- ) -a-phenyl-2-piperidino-benzylamine 
and 3-ethoxy- 4-ethoxycarbonyl-phenylacetic acid. 
Yield : 87% of theory. 
M.p. 110-111°C. 

Calculated: mol peak m/e = 500 
Found: mol peak m/e = 500 

Specific rotation: C^lJ 0 = -6.3° (c = 1, methanol). 
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(u) Ethyl 2-ethoxy-4- [N- (6-methvl"a-phenyl-2-piperidino- 
benzyl) -ajninocarbonylmethyll -benzoate 
Prepared from 6-methyl-a-phenyl-2-piperidino-benzyl- 
amine and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid . 
Yield: 39% of theory. 
M.p. <20°C. 

Calculated: C-74.68%; H-7.44%; N-5.44%. 
Founds C-74.81%; H-7.56%; N-5.32%. 

(v) Ethyl 2-ethoXy-4- (K- lou- ( 4-roethy 1-phenyl ) - 2-piperidino- 
benzyl^— QCKv>'tnocfiRb^'nyl j methyl] -benzoate 
Prepared from a- (4-methyl-phenyl) -2-piperidino-benzyl- 
amine and 3-ethoxy- 4-ethoxycarbony 1-pheny lacet ic acid . 
Yield: 34% of theory. 
M.p. 150-152°C. 

Calculated: C-74.68%; H-7.44%; N-5.44%. 
Found: C-74.71%; H-7.51%; N-5.29%. 

(w) Ethyl 2-ethoxy-4- [N- (tt-phenvl-2-pyrrolidino-benzyl) - 
aminocarbony lme thyl ] -benzoate 
Prepared from a-phenyl-2-pyrrolidino-benzylamine and 
3-ethoxy- 4-ethoxycarbony 1-pheny lace tic acid. 
Yield: 45% of theory. 
M.p. 85-87°C. 

Calculated: C-74.05%; H-7.04%; N-5.76%. 
Found: C-73. 95%; H-7. 07%; N-5.7 0%. 




(x) Methyl 2-methoxy-4- [N- (2-hexamethyleneimino-a-phenyl- 
benzyl) -aminocarbonylmethyl] -ben2oate 
Prepared from 2-hexamethyleneimino-a-phenyl-benzylamine 
and 3-methoxy-4-methoxycarbonyl-phenylacetic acid . 
Yields 45% of theory. 
M.p. 181-183°C. 

Calculated: C-74.05%; H-7.04%; N-5.74%. 
Found: C-74.09%; H-6.62%; N-5.74%. 

(y ) Ethyl 2-ethaxy-4- [N- ( 2-hexamethy leneimino- a-pheny 1-benzyl ) - 
aminocarbonylmethyl] -benzoate 
Prepared from 2-hexamethy lene imi no- a- phenyl -benzyl amine 
and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid . 
Yield: 41% of theory. 
M.p. 140-141 °C, 

Calculated: C-74.68%; H-7.44%; N-5.44%. 
Found: C-74.46%; H-7.62%; N-5.45%. 

(z) 2-Ethoxy-4- [N-{1- ( 2-piper idino-phenyl ) -1 -butyl } - 
aminocar bony Ime thy 1 ] -toluene 
Prepared from 1- (2-piperidino-phenyl) -1-butylamine and 
3-ethoxy-4-methyl-phenylacetic acid . 
Yield: 55% of theory. 
M.p. 107-108°C. 

Calculated: C-76 . 43% ; H-8.88%; N-6.86%. 
Found: C-76. 38%; H-8.99%; N-6.97%. 




{ 

(aa) Ethyl 2-ethoxy-4- [N-{1- (2-piperidino-phenyl)-l"heptyl}- 
aminocarbonylmethyl] -benzoate 

Prepared from 1- ( 2 -piper idino-phenyl ) -1-heptylamine and 
3-ethoxy-4-ethoxycarbonyl-phenylacetic acid . 
Yields 79% of theory. 
M.p. 101-104°C. 

Calculated: C-73.19%; H-8 . 72%; N-5.51%. 
Found: C-73.00%; H-8 . 90%; N-5.28%. 

Example 2 

Ethyl (+) -2-ethoxy-4- [N-{1- (2-piperidino-phenyl)-l-butyl}- 
aminocarbony lmerhy 11 -benzoate 

0.90 g (3*57 mmol) of 3-ethoxy-4-ethoxycarbonyl-phenyl- 
acetic acid and 0.61 g (3.73 mmol) of N , N ' — carbony Id i imidazole 
are refluxed for 5 hours in 9 ml of absolute tetrahydrof uran . 
Then a solution of 0.85 g (3.67 mmol) of (+) -1- (2-piperidino- 
phenyl) -1-butylamine (ee =94.2) in 9 ml of absolute tetrahydro- 
furan is added and the mixture is refluxed for 3 hours. It is 
concentrated in vacuo and the evaporation residue is distributed 
between chloroform and water. The organic phase is dried, 
filtered and evaporated in vacuo. The evaporated extract is 
purified by column chromatography on silica gel (toluene/ 
acetone — 10.1). 

Yield: 0.85 g (51.2% of theory). 

M.p. 118-119°C (petroleum ether /toluene = 50/2). 
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Calculated: C-72.07%; H-8.21%; N-6.00%. 
Found: C-72.43%; H-8.34%; N-6.00%. 

Specific rotation: [a]^° = + 7.1° (c = 1.06 in methanol) . 

The following compounds were obtained analogously to 
Example 2 : 

(a) Methyl 3-methoxv-4- [N-{1- ( 2-piperidino-phen vl ) -1-buty 1 } - 
aminocarbonylmethyl 1 -benzoate 
Prepared from 1- ( 2-piper idino-phenyl ) - 1 -butyl amine and 
2-methoxy-4-methoxycarbonyl-phenylacetic acid. 
Yield: 89% of theory. 
M.p. 102-105°C. 

Calculated: C-71.20%; H-7.81%; N-6.39%. 
Found: C-71 .20%; H-8 . 02%; N-6 . 27%. 

(b) Ethyl 3-ethoxy-4-[N-{l- ( 2-piperidino-phenyl ) -1-buty 1 } - 
aminocarbonylmethyl] -benzoate 
Prepared from 1- (2-piperidino-phenyl ) -1-butylamine and 
2-ethoxy-4-ethoxycarbonyl-pheny lacetic acid. 
Yield: 73% of theory. 
M.p. 136-138°C. 

Calculated: C-72.07%; H-8.21%; N-6.00%. 
Found: C-72.50%; H-8.33%; N-5.95%. 

(c) Ethyl 3-ethoxy-4-rN-{l- ( 4-methyl-2-pipe ridino-phenyl) - 
1-butyl } -aminocarbonylmethyl] -b enzoate 
Prepared from 1- ( 4-methy 1- 2-piperidino-pheny 1 ) -1-buty 1 
amine and 2-ethoxy-4-ethoxycarbonyl-phenylacetic acid. 
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Yields 61% of theory. 
M.p. 108-110°C. 

Calculated: C-72.46%s H-8.39%; N-5.83%. 
Founds C-72*50%; ^8*46%? N-5.92%. 

(d) Ethvl 3-ethoxv-4- fN-{l- (6-methyl-2-piperidino-phenyl)-l- 
butyl }-aminocarbonvlmethvl 1 -benzoate 
Prepared from 1- (6-methyl-2-piperidino-phenyl) -1-butyl- 
amine and 2-ethoxy-4-ethoxycarbonyl-phenylacetic acid. 
Yield: 90% of theory. 
M.p. < 20°C. 

Calculated: C-72.46%; H-8.39%; N-5.83%. 
Founds C-72.86%; H-8.20%? K-5.50%. 

(e) Methyl 3-methoxv-4- [N- (g-p henvl-2-piperidino-benzyl) - 
aminocarbonylmethyll -benzoate 
Prepared from o-phenyl-2-piperidino-benzylamine and 
2-methoxy-4-wet'ho->rycaarboTiyl-phenylacetic acid. 

Yield: 86% of theory. 
M.p. 144-148°C. 

Calculated: C-73.70%; H-6.83%; N-5.93%. 
Found: C-73.70%; H-6.85%; N-5.84%. 

(f ) Ethyl 3-ethoxv-4- FN- (g-phe nvl-2-piperidino-benzyl) - 
aminocarbonylmethyll -benzoate 
Prepared from a-phenyl-2-piperidino-benzylamine and 
2-ethoxy-4-ethoxycarbonyl-phenylacetic acid . 
Yield: 77% of theory. 
M.p. 112-115°C. 
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Calculated: C-74.37%; H-7.25%; N-5.60%. 
Found: C-74.69%; H-7.29%; N-5.75%. 

Example 3 

Ethyl 2-ethoxy-4- [N* (a-phenyl-2-piperidino*ben2yl) -aminocar- 
bonylmethyl] -benzoate 

A solution of 4-7 g (20 mmol) of ethyl 2-ethoxy- 4-cyano- 
methyl-benzoate and 5.3 g (20 mmol) of a-phenyl-2-piperidino- 
benzyl alcohol in 30 ml of O-dichlorobenzene was added dropwise 
at 23-25°C to a mixture of 30 ml of concentrated sulfuric acid 
and 30 ml of o-dichlorobenzene. The mixture was stirred for 
2 hours at room temperature. Then, the o-dichlorobenzene phase 
was separated, and the residue was added to ice. After the 
aqueous mixture had been made alkaline with a soda solution, 
it was extracted with chloroform. The extracts were dried 
over magnesium sulfate and concentrated by evaporation. The 
residue was triturated with petroleum ether (30-60°), filtered 
off and pu*i£ied on silica gel (toluene /ethylacetate = 5:1) by 
column chromatography . 
Yield: 5.6 g (56% of theory). 
M.p. 150-151°C. 

Calculated: C-74.37%; H-7.25%; N-5.60%. 
Found: C-74.59%; H-7.41%; N-5.45%. 

The following compounds were obtained by a procedure 
analogous to that described in Example 3 : 



(a) Methyl 2-methoxy-4- [N- ( g-phenvl- 2-piperidin o-ben2y 1 ) - 
aminocarbonylmethyl 3 -benzoate 
Prepared from a-phenyl-2-piperidino-benzyl alcohol and 
methyl 4-cyanomethyl-2-methoxy-ben2oate . 
Yield: 34% of theory. 
M.p. 189-191°C. 

Calculated: C-73.70%; H-6.83%; N-5.93%. 
Found: C-73. 63%; H-7.05%; N-5.95%. 

(b) 2-Ethoxy- 4- [N- ( g-phenyl-2-piperidino-benzyl ) - amino- 
carbonylmethyl ] -benzoic acid 
Prepared from a-phenyl-2-piper idino-benzyl alcohol and 
2-ethoxy-4-cyanomethyl-benzoic acid . 
Extraction at pH * - 
Yield: 47% . z - , * 

M.p. 154-155°C. 

Calculated: C-73.70%; H-6.83%; N-5.93%. 
Found: C-73.61%; H-6.72%; N-5.65%. 

( C ) 2-Methoxy-4- [N— ( g-phenyl- 2-piper idi no-benzvl ) -amino- 
carbonylmethyl 1 -benzoic acid 
Prepared from a-phenyl-2-piper idino-benzyl alcohol and 
4-cyanomethyl-2-methoxy-benzoic acid. 
Extraction at pH 5. 
Yield: 30% of theory. 
M.p. 202-204°C. 

Calculated: C-73. 34%; H-6.59%; N-6.11%- 
Found: C-73. 17%; H-6.41%; N-6.05%. 
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(d) Ethyl 2-ethoxy-4- [N-{1- (2-piperidino-phenyI)>l-butyl}- 
aminocarbony Imethy 1 3 -benzoate 

Prepared from 1- (2-piperidino-phenyl) -1-butanol and ethyl- 
2-ethoxy- 4-cyanomethyl benzoate . 
Yield: 5% of theory. 
M.p. 112-114°C. 

Calculated: C-72.07%? H-8. 21%; N-6.00%. 
Found: C-72.29%; H-8. 46%? N-6.31%. 

(e) Methyl 2-methoxv-4- [N-{1- ( 2-piperidino-phenyl ) -1-ethyl } - 
aminocarbony Imethy 11 -benzoate 

Prepared from 1- (2-piperidino-phenyl) -1-ethanol and 
methyl 4-cyanomethyl-2-methoxy-benzoate . 
Yield: 18% of theory. 
M.p. 83-85°C. 

Calculated: C-70.22%; H-7.37%; N-6.82%. 
Found: C-70.60%; H-7.29%; N-6.97%. 

(f ) 2-Methoxv- 4- IN- { 1- ( 2-piperidino-pheny 1 ) -1-ethyl } - 
aminocarbony Imethy 1 3 -benzoic acid 
Prepared from 1- ( 2-piperidino-phenyl) -1-ethanol and 
4-cyanomethyl-2— methoxy— benzoic acid. 
Extraction at pH 5.5. 
Yield: 21% of theory. 
M.p. 118-120°C. 
Calculated: m/e = 396 
Found: m/e = 396. 
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(g) Ethyl 2-ethoxy-4- [N- i 4-methyl"a-phenyl-2-piperidino- 
benzyl) aminocarbonylmethyl] -benzoate 
Prepared from 4-methyl-a-phenyl-2-piperidino-benzyl 
alcohol and ethyl 2-ethoxy-4-cyanomethyl-benzoate. 
Yields 45% of theory. 
M.p. 124-125°C. 

Calculated: C-74.68%; H-7.44%; N-5.44%. 
Found: C-74.81%; H-7.56%; N-5.32%. 

(h) Methyl 2-r-ethoxv4- [N-{a- ( 4-chloro-phenyl ) -2-piper idino- 
benzyl) -aminocarbonyimethyl] -benzoate 
Prepared from a- ( 4-chloropheny 1 ) -2-piperidino-benzyl 
alcohol and methyl 2-methoxy- 4-cyanomethy 1-benzoate . 
Yield: 47% of theory. 
M.p. 176-178°C. 

Calculated: C-68.70%; H-6.17%; N-5.53%; Cl-6. 99%. 
Found: C-69.05%; H-5.93%; N-5.76%; Cl-7.10%. 

(i) Ethyl 2-hydroxy-4- [N- (a-phenyl-2-pip eridino-benzyl)" 
aminocarbonyimethyl] -benzoate 
Prepared from a-phenyl-2-piperidino-benzyl alcohol and 
ethyl 4-cyanomethy 1-2-hydroxy-benzoate . 
Yield: 7 8% of theory. 
M.p. 172-174°C. 

Calculated: C-73.70%; H-6.83%; N-5.93%. 
Found: C-7 3. 80%; H-6 . 81%; N-5. 8 3%. 
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(k) n-Propyl 2-n-propoxy-4- [N- (g-phenyl-2-piperidino- benzyl) - 
aminocarbonylmethyl] -benzoate 
Prepared from a-phenyl-2-piperidino-benzyl alcohol 
and n-propyl 4-cyanomethyl-2-n-propoxy benzoate. 
Yields 52% of theory. 
M.p. 119-120°C. 

Calculated : C-7 4 . 97%; H-7. 6 3%; N-5 . 30% . 
Found : C-7 4 . 91 % ; H-7 -72%; N-5 . 2 5% . 

Example 4 

2-Ethoxy-4- [N- {1- ( 2-piperidino-pheny 1 ) -1-butyl }-ami nocarbonyl- 
methyl] -benzoic acid 

A mixture of 2 g (4-3 mmols) of ethyl 2— ethoxy— 4— [N— 
{ 1- ( 2-piper idino-pheny 1 ) -1-buty 1 } -aminocarbonylmethyl ] -benzoate 
and 5.3 ml of IN sodium hydroxide solution in 20 ml of ethanol 
was stirred for 3 hours at 60°C, then neutralized with 5,3 ml 
of IN hydrochloric acid, and the ethanol was evaporated in vacuo 
The residue was taken up in a mixture of ethyl acetate and 
water, and the organic phase was dried, filtered and evaporated 
in vacuo- The evaporation residue was crystallized from petrol- 
eum ether with the addition of ethanol. 
Yield: 1.3 g (69% of theory). 
M.p. 88-90°C. 

Calculated: C-71.21%; H-7. 81%; N-6.39%. 
Found: C-71.62%; H-7. 73%; N-6.54%. 

The following compounds were obtained by a procedure 
analogous to that described in Example 4: 
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(a) 2-Methoxy-4- [N-{1- (2-piperidino-phenyl)-l-ethyl}- 
aminocarbonylmethyl] -benzoic acid x 0.67 H^O 

Prepared from methyl 2-methoxy- 4- [N- { 1 - ( 2-piper idino- 
phenyl) -l-ethyl}-aminocarbonylmethyl] -benzoate. 
Yield: 60% of theory. 
M.p. 116-120°C. 

Calculated! C-67.62%; H-7.07%; N-6.85%. 
Found: C-67.60%; H-6. 87%; N-6.55%. 

(b) 2-Ethoxy-4- [N- (g-phenyl*2-piperidino-benzyl) -amino- 
carbonylmethyl] -benzoic acid 

Prepared from ethyl 2— ethoxy— 4— [N— (a— phenyl— 2— piperidino- 
benzyl ) -aminocarbonylmethyl ] — benzoate . 
Yield: 89% of theory. 
M.p. 155-156°C. 

Calculated: C-73. 70%; H-6 . 83%; N-5 . 9 3% . 
Found: C-73. 60%; H-6. 96%; N-6.12%. 

(c) 2-Methoxy-4- [N- (g-phenyl-2-piperidino-benzyl ) -amino- 
carbonylmethyl ) -benzoic acid 
Prepared from methyl 2-methoxy- 4- [N- (a-phenyl-2- 
piper idino-benzyl ) -aminocarbonylmethyl ] -benzoate . 
Yield: 68% of theory. 
M.p. 202-204°C. 

Calculated: C-73. 34%; H-6. 59%; N-6.11%. 
Found: C-73. 60%; H-6. 77%; N-6.20%. 
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(d) 2-Ethoxy-4- [N- { 1- (5-chloro-2-piperidinO"phenyl) -1- 
propvD-aminocarbonylmethyll -benzoic acid 
Prepared from ethyl 2-ethoxy- 4- [N- { 1 - ( 5-chloro- 2- 
piper idino-pheny 1 ) -1-propyl } -arainocarbony Imethy 1 ] -benzoate . 
Yield: 74% of theory. 
10 M.p. 115-118°C. 

Calculated; C-65.42%; H-6.81%; N-6.10%; Cl-7.72%. 
Found: C-65.54%; H-6.94%; N-5.81%; Cl-7.89%. 

(e) 2-Ethoxy-4- [N-{1- ( 2-piper idino-phenyl ) - 1-propyl }- 
aminocarbonyimethyl] -benzoic acid 
15 Prepared from ethyl 2-ethoxy-4- [N-{1- (2-piperidino-phenyl) 

1-propyl) -aminocarbonyimethyl] -benzoate. 
Yield: 73% of theory. 
M.p- 81-83°C. 

Calculated: C-70.73%; H-7.60%; N-6.60%. 
20 Found: C-70.90%; H-7.47%; N-6.77%. 

(f ) 2-Ethoxy- 4- [N— { 1— ( 2-piper idino-pheny 1 > -1-pentyl } - 
aminocarbonyimethyl] -benzoic acid 
Prepared from ethyl 2— ethoxy— 4— [N— {1— (2— piperidino— phenyl) 
1-pentyl} -aminocarbonyimethyl] -benzoate . 
25 Yield: 92% of theory. 

M.p. 82-85°C. 

Calculated: C-71.65%; H-8.02%; N-6.19%. 
Found: C-71.45%; H-8.01%; N-6.13%. 
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(g) 2-Ethoxy-4- 1- ( 2-pyrrol idino-phenyl ) -1-butyl } - 
aminocarbonylroethyl 3 -benzoic acid 

Prepared from ethyl 2-ethoxy- 4- [N- { 1- (2-pyrrolidino- 
phenyl) - 1- butyl } -aminocar bony lmethy 1 ] -benzoate. 
Yield: 77% of theory. 
M.p. 120-123°C. 

Calculated: C-70.73%; H-7.60%; N-6.60%. 
Found: C-70.71%; H-7.44%; N- 6 . 33% . 

(h) 2-Ethoxy-4- [N-{ 1- (2- ( 4-methy 1-piper idino ) -phenyl ) -1- 
butyl } -aminocarbony lmethy 1 1 -benzoic acid 

Prepared from ethyl 2-ethoxy- 4- IN- { 1- ( 2- ( 4-methyl-piper 
idino) -phenyl) - 1-butyl } -aminocarbony lmethy 1 ] -benzoate. 
Yield: 71% of theory. 
M.p. 83-85°C. 

Calculated: C-71.65%; H-8.02%; N-6.19%. 
Found: C-71.60%; H-7.94%; N-6.09%. 

( i ) 2-Ethoxy-4- [N - { 1 - ( ?~ hexamethyleneimino-phenyl ) -1- 
butyl }-amliiocai -oonyimethvll -benzoic acid 
Prepared from ethyl 2-ethoxy- 4- [N- { 1- ( 2-hexamethylene- 
imino-phenyl) -1-butyl } -aminocarbony Imethyl] -benzoate. 
Yield: 81% of theory. 
M.p- 101-105°C. 

Calculated: C-71.65%; H-8.02%; N-6.19%. 

Found: C-71.31%; H-7.79%; N-6.18%. 

2-Ethoxy-4- [N- { 1- ( 6 -chloro- 2 -piper idino-phenyl )- 1- 
butyl } -aminocarbony Imethyl] -benzoic acid 
Prepared from ethyl 2— ethoxy— 4— [N— {1— (6— chloro— 2— 

piperidino-phenyl) -1-butyl} -aminocarbony Imethyl] -benzoate. 



-5 3- 
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Yield; 82% of theory. 
M.p. 133-136°C. 

Calculated: C-66.02%; H-7.03%; N-5.92%; Cl-7.50%. 
Found: C-66.48%; H-7.47%; N-5.98%; Cl-7.88%. 

(1) 2-Ethoxy-4- [N-{ 1- { 4-methoxy-2-piperidino-phenyl)-l- 
butyl ) -aminocarbonylinethyl ] -benzoic acid 
Prepared from ethyl 2-ethoxy- 4- [ N- { 1 - ( 4 -me thoxy- 2 - 
piper idino-pheny 1 ) - 1 -butyl } -aminocarbonylinethyl ] -benzoate - 
Yield : 81% of theory. 
M* p - 98-100°C. 

Calculated: C-69. 21%; H-7.74%; N-5.98%. 
Found : C-69.12%? H- 7 . 6 2 % ; N-5.78%. 

(m) 2-Ethoxy-4- [N-{1- ( 5-methoxy- 2-piperidino-phenyl) -1- 
butyl } - aminocarbonylinethyl ] -benzoic acid 
Prepared from ethyl 2-ethoxy- 4- [N- { 1- ( 5-methoxy- 2- 
piperidino-phenyl) -1-butyl }-aminocarbony lmethyl] -benzoate . 
Yield: 74% of theory. 
M.p. 145-148°C. 

Calculated: C-69.21%; H-7.74%; N-5.98%. 
Found: C-69.00%; H-7.65%; N-5.89%. 

(n) 2-Methoxy-4- [N-{1- (2-piperidino-phenyl) -1-bu tyl }- 
aminocarbonylinethyl] -benzoic acid 
Prepared from methyl 2— methoxy— 4— [N— {1— (2-piperidino- 
phenyl) -1-butyl }-aminocar bony lmethyl] -benzoate . 
Yield: 86% of theory. 
M.p. 140-143°C. 

Calculated: C-70.73%; H-7.60%; N-6.60%. 
Found: C-70.49%; H-7.58%; N-6.31%. 
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(o) 2-n-Propoxy-4- [N-{1- (2-piperidino-phenyl)-l-butyl}- 
aminocarbonylmethyl] -benzoic acid 
Prepared from n-propyl 2-n-propoxy-4- [N-{1- (2-piperidino- 
phenyl ) -1-butyl } -aminocarbonylmethyl] -benzoate . 
Yield: 89% of theory. 
M.p. 128-132°C. 

Calculated: C-71.65%? H-8.02%; N-6.19%. 
Found: C-71.40%; H-7.90%; N-6.47%. 

(p) 2-Ethoxy-4- IN- (5-chloro-2-piperidino-benzyl ) -amino- 
carbonylmethyl] -benzoic acid x 0.5 H 2 0 
Prepared from ethyl 2-ethoxy-4-[N-5-chloro-2-piperidino- 
benzyl) -aminocarbonylmethyl] -benzoate. 
Yield: 93% of theory. 
M.p. 153-155°C. 

Calculated: C-62.79%; H-6.41%; N-6-36%; Cl-8.06%. 
Found: C-63.21%; H-6.34%; N-5.89%; Cl-8.46%. 

(q) 2-Ethoxy-4- [N- ( 2-piperidino-benzyl ) -aminocarbonylmet hyl] - 
benzoic acid 

Prepared from ethyl 2-ethoxy-4- [N- ( 2-piperidino-benzyl ) - 
aminocarbonylmethyl] —benzoate. 
Yield: 77% of theory. 
M.p. 108-109°C. 

Calculated: C-69.68%? H-7.12%; N-7.07%. 
Found: C-70.00%; H— 7-99%; N-7.31%- 
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(r) 2-Hydroxy-4* [N-{ 1- ( 2-piperidino-phenyl ) -1-butyl }- 
aminocarbonylmethyl ] -benzoic acid 
Prepared from ethyl 2-hydroxy-4- [N-{1- (2-piperidino- 
phenyl ) — 1 -butyl } -aminocarbonylmethyl ] -benzoate . 
Yields 61% of theory. 
M.p. 136-138°C. 

Calculated: C-70.22%; H-7.37%; N-6.82%. 
Found: C-70 . 40%; H-7 .64%; N-6.60%. 

(s) 2"Isopropoxy-4- [ N— { 1- (2-piperidino-phenyl) -1-butyl}- 
aminocarbonylmethyl ] -benzoic acid 
Prepared from ethyl 2-isopropoxy- 4- [N- {1- (2-piperidino- 
phenyl ) -1-butyl } -aminocarbonylmethyl] -benzoate . 
Yield: 67% of theory. 
M.p. 115-118°C. 

Calculated: C-71.65%; H-8.02%; N-6.19%. 
Found: C-71.94%; H-7.96%; N-6.04%. 

(t) 2-Allyloxy-4- [N-{1- ( 2-piperidino-phenyl ) -1-butyl } - 
aminocarbonylmethyl ] —benzoic acid 
Prepared from ethyl 2-allyloxy- 4- [N- { 1- (2-piperidino- 
phenyl ) - 1 -butyl } -aminocarbonylmethyl ] -benzoate . 
Yield: 92% of theory. 
M.p. 110-112°C. 

Calculated: C-71.97%; H-7.61%; N-6.22%. 
Found: C-71.90%; H-7.62%; N— 6-21%. 




< 

(u) 2-Benzyloxy- 4- [N- {1- (2-piperidino-phenyl ) -i-butyl }- 
aroinocarbony lme thy 1 ] -benzoic acid 
Prepared from ethyl 2-benzyloxy-4- [N-{1- (2-piperidino- 
phenyl) -1-buty 1 } -aminocarbony Imethyl ] -benzoate. 
Yield: 95% of theory. 
M.p. 161-163°C. 

Calculated: C-74.37%; N-7.25%; N-5.60%. 
Found: C-74.40%; N-7.44%; N-5.64%. 

(v) ( + ) -2-Ethoxy4- [N- { 1- (2-piperidino-phenyl) -1-butyl}- 
aminocarbonylmethyl] -benzoic acid 
Prepared from ethyl ( + ) — 2 — ethoxy— 4— [N— {1— (2— piper idino— 
phenyl ) -1-butyl } -aminocarbonylmethyl] benzoate . 
Yield: 81% of theory. 
M.p. 122-123°C. 

Calculated: C-71.21%; H-7.81%; N-6.39%. 
Found: C-71.19%; H-7.77%; N-6.29%. 

Specific rotation [cx]^° = 4.75° (c = 1.03 in methanol), 
(w) 3-Methoxy-4- [N-{ 1- ( 2-piperidino-phenyl ) -1-butyl } - 
aminocarbonylmethyl] -benzoic acid 
Prepared from methyl 3— methoxy— 4— [N— {1— (2— piperidino— 
phenyl ) - 1-buty 1 } -aminocarbonylmethyl] -benzoate . 
Yield: 64% of theory. 
M.p. 188-191°C. 

Calculated: C-70-73%; H-7.60%; N-6.60%. 
Found: C- 7 0.88%; H-7.56%? N-6.59%. 
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(x) 3-Ethoxy4- < 2-piperidino-phenyl) -1-butyl } * 

aminocarbony lmethy 1 3 -benzoic acid 
Prepared from ethyl 3-ethoxy-4- [N-{1- (2-piperidino- 
phenyl ) -1 -butyl } -aminocarbony lmethy 1 ] -benzoate . 
Yield: 79% of theory. 
M.p. 159-165°C. 

Calculated: C-71.21%; H-7.81%; N-6.39%. 
Found: C-71.32%; H-7.62%; N-6.24%. 

(y) 3-Ethoxy-4- [N- { 1- ( 4-methyl-2-piper idino-ph enyl ) -1- 
butyl } -aminocarbony lmethyl 3 -benzoic acid 
Prepared from ethyl 3— ethoxy— 4— [N— { 1— ( 4— me thy 1-2— 
piper idino-phenyl ) -1-butyl} -aminocarbony lmethyl] -benzoate. 

Yield: 71% of theory. 
M.p. 186-188°C. 

Calculated: C-71.65%; H-8.02%; M-6.19%. 
Found: C-71.70%; H-7.86%? N-6.26%. 

( 2 ) 3-Ethoxy-4- [N-{1- ( 6-methy 1-2-piper idino- phenyl ) -1- 
butyl} -aminocarbony lmethy 1] -benzoic acid 
Prepared from ethyl 3— ethoxy— 4— [N— {1— (6— methyl— 2— 
piper idino-phenyl) -1-butyl} -aminocarbony lmethy 13 -benzoate. 
Yield: 65% of theory. 
M.p. 174-176°C. 

Calculated: C-71.65%; H-8.02%; N-6.19%. 
Found: C-72.00%; H-8.10%; N-5-91%. 
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(aa) 2-Ethoxy- A- [N- (4-methyl-a-phenyl-2-piperidino-benzyl) - 
aininocarbonylmethyll -benzoic acid 

Prepared from ethyl 2— ethoxy— 4— IN— ( 4— methyl— a— phenyl— 2— 
piper idino-benzyl ) -aminocarbonylmethyl] -benzoate . 
Yields 41% of theory, 
M.p. 127-129°C* 

Calculated: C-74.05%? H-7.04%; N-5.76%. 
Found: C-73.80%? H-7.09%; N-5.74%. 

(ab) 2-Ethoxy-4- [K (6— methyl— a— phenyl— 2— piperidino— benzyl ) — 
aminocarbonylmethyl] -benzoic acid 

Prepared from ethyl 2— ethoxy— 4— [N— ( 6— methyl— ot— phenyl— 2 — 
piper idino-benzyl) -aminocarbonylmethyl] -benzoate . 
Yield: 40% of theory. 
M.p. 118-121°C. 

Calculated: C-74.05%; H-7.04%; N-5.76%. 
Found: C-73.71%? H-6.92%? N-5.76%. 

(ac) 2-Ethoxv-4- [N-{a- (4 -methyl -phenyl) -2-piper idino-benzyl ) - 
aminocarbonylmethyl] -benzoic acid 

Prepared from ethyl 2— ethoxy— 4— [N— {a— ( 4— methyl— phenyl ) — 2- 
piper idino-benzyl} -aminocarbonylmethyl] -benzoate . 
Yield: 94% of theory. 
M.p. 148-151°C. 

Calculated: C-74.05%; H-7.04%; N-5.76%. 
Found: C-74.20%; H-7.15%; N-5.81%. 



(ad) 2>Methoxv 4- [N- { a- ( 4-chloro-pheny 1 ) -2- piperidino-benzyl}- 
aminocarbonylmethyl ] -benzoic acid 

Prepared from methyl 2-methoxy-4- [N-{ a- (4-chloro- phenyl ) - 
2-piperidino-benzyl}-aminocarbonylmethyl]-benzoate • 

Yield: 77% of theory, 
m.p. 177-180°C. 

Calculated: C-68.21%; H-5.93%; N-5.68%; Cl-7.19%. 
Found: C-68.10%; H-5.78%; N-5.53%; Cl-7.43%. 

(ae) 2-Ethoxv-4- [N- ( g-pheny 1- 2- pyrrol id in o-benzy 1 ) -amino- 
carbonvlmethyll -benzoic acid 

Prepared from ethyl 2— ethoxy— 4— [N— (ex— phenyl— 2— pyrrol idino— j 
benzyl) -aminocarbonylmethyl] -benzoate. 
Yield: 67% of theory. 
M.p. 141-143°C. 

Calculated: C-7 3. 34%; H-6.59%; N- 6 - 11%. 
Found: C-73. 33%; H-6.74%; N-6.02%. 

(a f ) 2-Methoxv-4- [N— ( 2-hexamethy leneimi n o-a-phenyl-benzy 1 ) - 

aminocarbonylmethyl 1 -benzoic acid 

Prepared from methyl 2— methoxy— 4— [N— (2— hexamethyleneimino- 
a-phenyl-benzyl) -aminocarbonylmethyl] -benzoate. 
Yield: 90% of theory. 
M.p. 154-156°C. 

Calculated: C-73. 70%; H-6.83%; N-5.93%. 
Found: C-73. 70%; H-7.00%; N-5.95%. 




(ag) 2-Ethoxy-4- [N- (2-hexamethyleneimino-a-phenyl- benzyl ) - 
aminocarbonylmethyll -benzoic acid 

Prepared from ethyl 2-ethoxy-4- [N- (2-hexamethyleneimino- 
cx-phenyl-benzyl) -aminocarbonylmethyl] -benzoate • 
Yield: 75% of theory. 
M.p. 139-141°C. 

Calculated: C-74.05%; H-7.04%; N-5.76%. 
Found: C-73.90%; H-7.14%; N-5.79%. 

(ah) 2-Hydroxy-4- [N- (g-phenvl-2-piperidino-be nzy 1 ) -amino- 
carbonylmethyl] -benzoic acid 

Prepared from ethyl 2— hydroxy— 4— [N- ( a— phenyl— 2— piper idino 
benzyl) -aminocarbonylmethyl] -benzoate by hydrolysis with 4 equi 
valents of IN sodium hydroxide in ethanol /dioxane . 
Yield: 35% of theory. 
M.p. 222-224°C. 

Calculated: C-72.95%; H-6.35%; N-6.30%. 
Found: C-73.00%; H-6.64%; N-6.28%. 

(ai) 2-n-Propoxy-4- [N— (tt-phenyl-2-piperidin o-benzyl) - 
aminocarbonylmethyl] -benzoic acid 

Prepared from n-propyl 2— n— propoxy— 4— [N— (a— phenyl— 2— 
piperidino-benzyl) -aminocarbonylmethyl] -benzoate . 
Yield: 41% of theory. 
M.p. 168-170°C. 

Calculated: C-74.05%; H-7.04%; N-5.76%. 
Found: C-74.20%; H-7.19%; N-5.57%. 
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(ak) 2-Allyloxy-4- [N- (a-phenyl-2-piper idino-b enzyl ) - 
aminocarbonylmethyll -benzoic acid 

Prepared from ethyl 2-allyloxy- 4- [N- (a-phenyl-2- 
piper idino-benzyl ) - amino car bo nylme thy 1 ] -benzoate • 
Yield: 69% of theory. 
M.p. 172-173°C. 

Calculated: C-74.35%? H-6.66%? N-5.78%. 
Found: C-74.11%; H-6.50%; N-5.74%. 

(al) 2-Benzvloxy-4- [N- ( g-phenyl-2-piper idino- benzyl ) - 
aminocarbony Imethyl ] -benzoic acid 

Prepared from ethyl 2— benzy loxy— 4— [N— (ot— phenyl— 2 — 
piper idino-benzyl) -aminocarbonylmethyll -benzoate. 
Yield: 72% of theory. 
M.p. 214-215°C. 

Calculated: C-76.38%; H-6.41%; N-5..24%. 
Found: C-76.18%; H-6.39%; N-5.36%. 

(am) (-) -2-Ethoxy-4- [N- ( a-phenyl-2-piper idino-benzyl ) - 
aminocarbonylmethyll -benzoic acid 

Prepared from ethyl ( — ) — 2— ethoxy— 4— [N— ( a— phenyl— 2- 
piper idino-benzyl) -aminocarbonylmethyll -benzoate. 
Yield: 89% of theory. 
M.p. 90-95 °C. 

Calculated: C-73.70%; H-6.83%; N-5.93%. 
Found: C-73.59%; H-6.81%; N-5.83%. 

Specific rotation: £a]£° = -2.2° (c = 1 in methanol). 
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(an) 3-Methoxy-4- IN- (g-phenyl-2-piperi dino-benzyl ) -amino- 
carbonylmethyl ] -benzoic acid 

Prepared from methyl 3— methoxy— 4— [N— {a— phenyl— 2— 
piper idino-benzyl) -aminocarbonylmethyll -benzoate . 
Yield: 72% of theory. 
M.p. 220-221°C. 

Calculated: C-73. 34%; H-6.59%; N-6.11%. 
Found: C-73.36%; H-6.46%; N-5.85%. 

(ao) 3-Ethoxv-4- [N- ( a-phenyl - 2-piper idino-benzyl ) - 
aminocarbonylmethyll -benzoic acid 

Prepared from ethyl 3— ethoxy— 4— [N— (a— phenyl— 2— piperidino- 
benzyl) -aminocarbonylmethyll -benzoate. 
Yield: 70% of theory. 
M.p. 199-201°C. 

Calculated: C-7 3. 70%; H-6.83%; N-5. 93%. 
Found: C-7 3. 50%; H-6.74%; N-5. 94%. 

(ap) 2- Ethoxy- 4- [N— { 1— ( 2— pipe r idino— phenyl ) — 1— heptyl } — 
aminocarbonylmethyll -benzoi c acid 

Prepared from ethyl 2— ethoxy— 4— [N— {1— ( 2— piperidino— 
phenyl) - 1 -heptyl } - aminocarbony Imethy 1 ] -benz oate - 
Yield: 88% of theory. 
M.p. 71-73°C. 

Calculated: C-72.47%; H-8.39%; N-5. 83%. 
Found: C-72.28%; H-8.56%; N-5.82%. 



-6 3- 




Example 5 

Sodium salt of 2-ethoxv-4- (2-piperidino -phenyl) -1-ethyl}- 
aminocarbonylmethyl] -benzoic acid x 1.5 H 2 0 

Prepared from ethyl 2-ethoxy-4- [N-{1- (2-piperidino- 
phenyl ) - 1 -ethyl } -aminocarbonylmethyl ] -benzoate analogous to 
Example 4. After purification by column chromatography the 
evaporation residue was dissolved in ethanol -and mixed with 
1 equivalent of IN sodium hydroxide- By evaporation in vacuo 
and trituration with acetone, the crystalline sodium salt was 
obtained . 

Yield: 76% of theory. 
M.p- 242-244°C. 

Calculated! C-62.73%; H-7.01%; N-6.01%. 
Found: C-62.74%; H-7.17%; N-6.05%. 

The following compounds were obtained by a procedure 
analogous to that described in Example 5: 

(a) Sodium salt of 2— ethoxy— 4— [N— {1— ( 4— methyl— 2— piperidino— 
phenyl) - 1-butyl } -aminocarbonylmethyl ] -benzoic acid 
x 0.5 H 2 0 

Prepared from ethyl 2— ethoxy— 4— [N— {1— (4— methyl— 2— 
piperidino-phenyl) -1-butyl }-aminocarbonylmethyl] -benzoate. 
Yield: 72% of theory. 
M.p. 255-260°C- 

Calculated: C-67. 06%; H-7.50%; N-5.79%- 
Found : C-66.94%; H-7.28%; N-5.50%. 
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(b ) sodium salt: of 2-ethoxy- 4- f N- { 1- ( 6-methyl -2-piperidino- 
phenyl) -l-butyl)-aminocarbonv lmethy 11 -ben zoic acid 
x 2.5 H 2 0 

Prepared from ethyl 2-ethoxy-4- [N- { 1- (6-methyl-2- 
piper idino-pheny 1 ) -1-butyl } -aminocarbony lmethyl] -benzoate . 
Yields 81% of theory. 
M.p. 232-240°C. 

Calculated: C-62.39%; H-7.75%; K-5.39%. 
Found! C-62.22%; H-7.46%; N-5.61%. 

(c) Sodium salt of 2-ethoxv-4- fN-{ 1- ( 2-piperidino-phenyl) - 
1-butvl }- aminocar bony lmethy 11 -benzoic acid 
Prepared from ethyl 2— ethoxy— 4— [N— {1— (2-piperidino— phenyl) 
l-butyl}-amioocflTbo»ii(Cfnethyl 3 -benzoate. 
Yields 87% of theory. 
M.p. 250-258°C. 

Calculated: C-67.79%: H-7.22%; N-6.08%. 
Found: C-67.60%; H-7.37%; N-6.04%. 

(d ) Sodium salt of 2-ethoxv-4- ( a-phenvl- 2-piper idino-benzyl ) - 
aminocarbony lmethy 13 -benzoi c acid 
Prepared from ethyl 2— ethoxy— 4— [N— (a— phenyl— 2— piper idino- 
benzyl) -aminocarbony lmethy 1 3 -benzoate . 
Yield: 89% of theory. 
M.p. 233-235°C. 

Caclulated: C-70.42% H-6.32%; N-5.67%. 
Found: C-70.20%: H-6.41%:. N-5.49%. 
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Example 6 

Ethyl 2-hydroxy-4- [N- (g-phenvl-2-piperidin o-benzvl)-amino- 
carbonylmethyl] -benzoate 

1 ml (10.4 mmols) of boron tribromide was added dropwise 
at -20°C under anhydrous conditions to a stirred solution of 
2 g (4 mmols) of ethyl 2-ethoxy-4- [N- ( a-pheny 1-2-piper idino- 
benzyD-aminocarbonylmethyll-benzoate in 20 ml of 1 , 2-dichloro- 
ethane. The mixture was allowed to reach room temperature and 
was then stirred for 17 hours. It was then poured into ethanol 
evaporated in vacuo, ice was added, and the resulting mixture 
was taken up in a mixture of chloroform and water. The organic 
phase was dried, filtered and evaporated in vacuo. The evapora 
tion residue was purified by column chromatography on silica 
gel (toluene/ethyl acetate = 5/1). 
Yield: 0.37 g (21% of theory). 
M.p. 172-173°C. 

Calculated: C-73.7 0%; H-6. 83%; N-5.93%. 
Found: C-73.95%; H-7.05%; N-6.12%. 

The following compounds were obtained by a procedure 
analogous to that described in Example 6: 

(a ) 2-Hvdroxv-4- [N— (g-phenyl-2-pip eridino-benzyl)-aroino- 
carbonylmethyl] -benzoic acid 
Prepared from 2— ethoxy— 4— [N— (a— phenyl— 2— piperidino— 
benzyl) -aminocarbonylmethyl] -benzoic acid. 
Yield: 40% of theory. 
M.p. 221-223°C. 
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Calculated : C-72.95%; ft-6.35%; N-6.30%. 
Found: C-72.68%; H-6.45%; N-6. 49%. 

Ethyl 2-hvdroxy-4-rN-{l-(2-piperidir^ ^ 
amincxrarbonvlniet'hyl ]-benzoate 

Prepared from ethyl 2-ethoxy-4-CN-{l-( 2-piperidir>c-phenyl)- 
l-lDutyl^-andnocarlx^lmetl^l 3-fcenzoate . 
Yields 19% of theory. 
M-P. 132-134°C 

Calculated : C-71 . 21 ; H-7 . 81 ; N-6 . 39 ; 
Found: C-71. 43? H-7. 91; N-6. 55; 

e ) 2-Hydroxy-4~CN-( l-( 2-piperidinc^phenyl)-l- butyl)- 
airiinocarlx^nvlinet^iyl 1 -benzoic acid 
Prepared from 2-ethoxy-4-CN- ( l-( 2-piperidino- 

phenyl)-l-l^tyl)-antinocarto^ acid 

Yields 42 % of theory, 

M.p. 136-137°C 

Calculated s C-70. 22% ; H-7 . 37% ; N-6 . 82% . 
Found s C-70. 19% ; H-7 . 39% ; N-6 . 99% . 

Example 7 

Tert. -butyl 2-ethoxv-4-i:N-f l-(2-mperi dino-plienyl)-l--butyl3- 
amir^arbonylittetliylD-lDenzoate 

A mixture of 1.9 g (9.6 mmols) of N^'-dicyclohexyl-car- 
tadiimide, 1-06 ml (11.2 mrrols) of absolute tert.hutanol and 
0.020 g (0.20 mmol) of copper (I) chloride was stirred for 60 
hours at room temperature. Then, 6.6 ml of methylene cnloride 
were added, and the resulting solution was added drcpwise to a 
solution of 0.44 g (1 mrrol) of 2-ethox^-4-CN-£l- ( 2-piper idino- 
phenyl ) -l-hutyl} -aminocarbonylinetl^l Il-lserizoic acid in 15 ml of 
metnylene cnloride. After 60 hours' stirring at 20°C, the pre- 
cipitate which had formed was filtered off, washed with methy- 
lene chloride, and the methylene chloride solution was evapora- 
ted in vacuo. The evaporation residue was purified fc>y column 
chromatography can silica gel (chloroform/ethyl acetate =9/1). 
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Yields 0.30 g (€0% of theory). 
M.p. 74-77°C (from petroleum ether) . 
Calculated: C-72.84%; H-8.56%; N-5.66%. 
Found: C-73.00%; H-8.65%; N-5.79%. 

Example 8 

Ethyl 2-benzyloxy~4- [ N— ( a-phenyl-2-piperidino-benzyl ) -amino- 
carbonylmethyl] -benzoate 

0,10 g (2.3 mmols) of sodium hydride (55% in oil) was 
added to a solution of 1.1 g (2.3 mmols) of ethyl 2-hydroxy-4- 
[N- (a-phenyl-2-piperidino-benzyl) -aminocarbonylmethyl] -benzoate 
in 1 0 ml of anhydrous dimethyl formamide and the resulting 
mixture was stirred for half an hour at room temperature. Then, 
a solution of 0.27 ml (2.3 mmols) of benzyl bromide in 5 ml of 
anhydrous dimethyl formamide was added dropwise, and the resulting 
mixture was stirred for 5 hours at room temperature. It was thei 
evaporated in vacuo, the residue was taken up in a mixture of 
dilute sodium hydroxide and chloroform, and the organic phase 
was dried, filtered and evaporated in vacuo. The evaporation 
residue was recrystallized from acetonitrile . 
Yield: 0.9 g (69.5% of theory). 
M.p. 156-157°C. 

Calculated: C-76.84%; H-6.81%; N-4.98%. 
Found: C-76.94%; H-6.95%; N-4.87%. 

The following compounds were obtained by a procedure 
analogous to that described in Example 8: 
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(a) Ethyl 2-ally loxy- 4- [N- (g-phenyl-2-piperidino-ben2yl) - 
aminocarbonylmethyl] -benzoate 

Prepared from ethyl 2 -hydroxy- 4- [N— (a-phenyl-2-piperidino- 
benzyl) -aminocarbonylmethyl] -benzoate, using allyl bromide. 
Yields 46% of theory. 
M.p. 117-119°C. 

Calculated: C-74.97%; H-7.08%; N-5.47%. 
Found: C-74.90%; H-7.14%; N-5.38%. 

(b) Ethyl 2-isopropoxy-4- [N-{ 1- < 2-piperidino-phenyl ) -1-butyl }- 
aminocarbonylmethyl] -benzoate 

Prepared from ethyl 2-hydroxy-4- [N- { 1- (2-piperidino- 
phenyl) -1-butyl} -aminocarbonylmethyl] -benzoate, using 1 . 5 

equivalents of isopropyl bromide at 150°C. 
Yield: 56% of theory. 
M.p. 98-99°C. 

Calculated: C-72.47%; H-8.39%; N-5.83%. 
Found : C-7 2 .60%; H-8.60%; N-5.75%. 

(c) Ethyl 2-allyloxy-4- [N- { 1- ( 2-piperidino-phenyl ) -1-butyl } - 
aminocarbonylmethyl] -benzoate 

Prepared from ethyl 2-hydroxy-4- [N- { 1- (2-piperidino- 
phenyl) -1-butyl} -aminocarbonylmethyl] -benzoate, using allyl 
bromide . 

Yield: 72% of theory. 
M.p. 105-106°C. 

Calculated: C-72. 77%; H-8.00%; N-5.85%. 
Found: C-72. 90%; H-7.90%; N-5.87%. 
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(d) Ethyl 2"benzvloxv4- [N-{1- (2-p iperidino-phenyl)-l- 
butyl } -aminocarbony Imethy 1 ] -benzoate 
Prepared from ethyl 2-hydroxy-4- [N-{1- (2-piperidino- 
phenyl)-l-butyl}-aminocarbonylmethyl] -benzoate, using benzyl 
bromide . 

Yield: 80% of theory. 
M.p. 135-136°C. 

Calculated: C-74.97%; H-7.63%; N-5.30%. 
Found: C-75.20%; H-7.78%; H-5.59%. 

Example 9 

n -Propyl 2-n-propoxy-4- [N- (g-phenvl-2-pi p eridino-benzyl) -amino- 
carbony Imethy 1 1 -benzoate 

Prepared from 2-hydroxy-4- (N- (a-phenyl-2-piperidino- 
benzyl)- aminocarbony lmethyl] -benzoic acid analogous to Example 

8, using 2 equivalents of sodium hydride and 2 equivalents of 

xx— propyl bromide . 

Yield: 45% of theory. 

M.p- 118-120°C. 

Calculated: C-74. 97%; H-7.63%; N-5. 30%. 
Found: C-75.20%; H-7.80%; N-5. 41%. 

The following compound was obtained by a procedure 
analogous to that described in Example 9: 

(a) n-Propyl 2-n-T>ropoxv-4- [N-{ 1- (2-p ioeridino-phenyl) -1- 
butyl) -aminocarbony Imethy 11 -benzoate 
Prepared from n-propyl 2-hydroxy-4- [N-{1- (2-piperidino- 
pheny 1 ) - 1- butyl } -aminocarbony Imethy 1 ] -benzoate . 



Yield: 39% of theory* 
M.p. 89-90°C. 

Calculated: C-72.84%; H-8. 56%; N-5.66%. 
Found: C-72.95%; H-8.77%; N-5.59%. 

Example 10 

Ethyl 2-ethoxv-4- IN- (2-piperidino-ben2yl)"aminocarbon vlmethyll- 
benzoate 

1.0 g (2.18 mmols) of ethyl 2-ethoxy-4-[N-(5-chloro-2- 
piperidino-benzyl) - aminocarbonylmethyl] -benzoate was hydro- 
genated in 20 ml of ethanol with 0.5 g of 10% palladium-on-char- 
coal at 50°C under 1 bar of hydrogen for 45 minutes. The 
reaction mixture was filtered through diatomaceous earths, 
the filtrate was ev/apo-TCLted in vacuo, and the residue was 
purified by column chromatography on silica gel (chloroform/ 
methanol - 10/1) . 

Yield: 0.71 g (77% of theory). 
M.p. 83-84°C (from petroleum ether) . 
Calculated: C-70.73%; H-7.60%; N-6.60%. 
Found: C-70.89%; H-7.66%? N-6.76%. 

The following compound was obtained by a procedure 
analogous to that described in Example 10: 

(a) Ethyl 2-ethoxv-4-rN-{l-(2-piperidin o-phenvl)"l-propyl}- 
aminocarbonylmethyll -benz oate 
Prepared from ethyl 2-ethoxy-4- [N-{1- (5-chloro-2- 
piperidino-phenyl) -1-propyl} -aminocarbonylmethyll -benzoate. 
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Yield: 74% of theory* 
M.p. 115-117°C. 

Calculated : C-71 . 65% ; H-8 . 02% ; N-6 .19%. 
Found; C-71. 47%; H-8. 11%? N-6. 25%. 

Example 11 

2-Ethoxv-4- [N-{l-(2-piperidino-phenvl)-3-methyl -l-butvl}-ainino- 
carbonvlmethvll -benzoic acid (form A) 

(a) 2-Ethoxy-4- [N-{1- (2-piperidino-phenyl)-3-methyl-l- 
buten-l-yl}-aminocarbonylmethyl] -benzoic acid. 
Prepared from ethyl 2-ethoxy-4- [N-{ 1- (2-piperidino- 
pheny 1 ) - 3-me thy 1- 1 -buten- 1-y 1 } -aminocarbony Imethy 1 ] -benzoa te . 
Yield: 85% of theory. 
M.p. 110-113°C. 

Calculated: C-71-97*; H-7.61%; N-6. 22%. 
Founds C-71.92%j H-7.80%; N-5.98%. 

(b) 0.21 g (0.39 mmol) of 2-ethoxy- 4- [N- { 1- (2-piperidino- 
phenyl) -3-methyl-l-buten-l-yll-aminocarbonylmethyl] -benzoic 
acid were hydrogenated in 10 ml of absolute ethanol with 0.10 g 
of 10% palladium-on-charcoal at 50»C and a pressure of 1 bar of 
hydrogen for 7 hours. The reaction mixture was then filtered 
through diatomaceous earth, the reaction filtrate was evaporated 
in vacuo, and the residue was purified by column chromatography 
on silica gel (chloroform /methanol = 10/1). 
Yields 0.10 g (47% of theory). 

M.p. 90-92°C (recrystallized from acetone/petroleum ether). 
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Calculated: C-71.65%; H-8.02%; N-6.19%- 
Found: C-71.50%; H-8-12%; N-6.45%. 

2-Ethoxy-4- [N- {1- (2-piperidino-phenyl) -3-methyl-l-buty 1 }- 
ajninocarbonylmethyl] -benzoic acid, is also obtained in other 
solid forms when it is crystallized from other solvents or 
mixtures of solvents. Form (B) , which has a melting point 
of 140 to 142°C, is obtained by crystallization from an 
ethanol /water mixture. The foamy form (C) , which has a 
melting point range from 75 to 85 °C, is obtained from the 1:1 
methanol adduct (melting point: 85 to 90°C) , which occurs 
upon cyrstallization from methanol, by heating at 60°C in vacuo 
(5 Torr) over phosphorus pentoxide, whereby the methanol is 
removed . 

In the dissolved state these forms are identical, as is 
evident from the corresponding solution spectra, for instance 
the IR-spectra in methylene chloride shown in Figs, 1, 2 and 3 
of the attached drawings. However, in the solid state, the 
three forms differ in their melting characteristics and their 
solid spectra, for instance as shown by the corresponding 
IR-KBr-spectra in Figs, 33c; 4, 5 and 6 of the attached drawings. 

In order to measure infra-red absorption, forms (A) , 
(B) and (C) were dissolved in methylene chloride (40 mg of 
substance per ml of methylene chloride) , or intimately 
triturated with potassium bromide and then compressed 
hydraulically to form a tablet (approx. 1 mg of substance/ 
300 mg of KBr) - 
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In the case of the solutions, the IR-spectra were 
measured with an IR- spectrometer (Perkin Elmer Tyoe 299) in 
a cell of sodium chloride (layer thickness 0.2 mm) by compari- 
son with a pure methylene chloride solution and, in the case 
of the potassium bromide tablets, with an IR- spectrometer 
(Perkin Elmer Type 298) by comparison with air. 

The three solid forms can be converted into one another 
by suitable recrystallization and drying. Thus, the low- 
melting-point form (A) is obtained by recrystallizing the 
high-melting-point form (B) from acetone/petroleum ether and 
the high-melting-point form (B) is obtained by recrystallizing 
the low-melting-point form (A) from ethanol /water . By recrys- 
tallizing the high-melting-point form (B) from methanol, a 
1:1 adduct with methanol is obtained, and from this the foamy 
form (C) is obtained by removing the methanol. 

Irrespective of the particular process which is used to 
synthesize 2-Ethoxy-4- [N-{1- ( 2-piper idino-phenyl ) - 3-methyl-l- 
butyl }-aminocarbony lmethyl ] -benzoic acid , therefore , the 
high-melting-point or low-melting-point or foamy form can be 
obtained, as desired, by a suitable choice of solvent or 
mixture of solvents during crystallization and by suitable 
drying. This is important in the practical use of the solid 
forms, whether or not they are accompanied by galenic excipients 
in pharmaceutical compositions, particularly for lowering 
blood sugar in the treatment of Type II diabetes? this is 
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because different solid forms may have different shelf lives 
and/or different absorption characteristics in vivo and may 
thus give a different pattern of biological activity. 

2-Ethoxy-4- [N-{1- (2-piperidino-phenyl) -3 -me thy 1-1 -butyl } 
aminocarbony lmethyl ] -benzoic acid may be obtained by the 
methods described hereinabove, but preferably by reacting 
3-roethyl-l- (2-piperidino-phenyl) -1-butylamine with a compound 
of the formula 




(XI) 



OC 2 H 5 

wherein W is carboxyl or carboxyl protected by a protective 
group or with a reactive cerivative thereof, optionally 
prepared in the reaction mixture, followed, if necessary, by 
removal of the protective group, and the solid forms (B) and 
(C) are obtained by suitable subsequent crystallization, 
suitable final recrystallization and /or drying. 

Examples of reactive dreivatives of a compound of the 
formula XI include the esters such as the methyl, ethyl and 
benzyl esters thereof, the thioesters such as the methyl thio 
and ethylthioesters, the halides such as the acid chloride, 
the anhydrides and imidazolides thereof. 

The reaction is advantageously carried out in a solvent 
such as methylene chloride, chloroform, carbon tetrachloride, 
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ether, tetrahydrofuran, dioxane, benzene, toluene, acetonitrile 
or dimethylfonnamide, optionally in the presence of an acid- 
activating agent or a dehydrating agent, for instance in the 
presence of ethyl chlorof ormate , thionyl chloride, phosphorus 
trichloride, phosphorus pentoxide, N,N ■ -dicyclohexylcarbodi- 
imide, N, N • -dicyclohexylcarbodiimide/N-hydroxysuccinimide, 
N, N ' -carbonyldiimidazole , N,N* -thionyldiimidazole or triphenyl- 
phosphine/carbon tetrachloride, or in the presence of an 
amino group activating agent, such as phosphorus trichloride, 
and optionally in the presence of an inorganic base such as 
sodium carbonate or a tertiary organic base such as triethyl- 
amine or pyridine, which may simultaneously serve as solvent, 
at temperatures between -25 and 250°C, but preferably at 
temperatures between — 10°C and the boiling point of the solvent 
which is used. The reaction may also be carried out without 
a solvent, and any water formed during the reaction may be 
removed by azeotropic distillation, for instance by heating 
with toluene, using a water trap, or by adding a drying agent 
such as magnesium sulfate or a molecular sieve. 

The subsequent removal of the protective group is 
preferably carried out by hydrolysis, either in the presence 
of an acid such as hydrochloric, sulfuric, phosphoric or 
trichloroacetic acid, or in the presence of a base such as 
sodium hydroxide or potassium hydroxide, in a suitable solvent 
such as water, methanol, methanol /water , ethanol, ethanol/ 
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water, wa t er / i sopropanol or water/dioxane at temperatures 
between —10 and 120°C, for instance at temperatures between 
room temperature and the boiling point of the reaction mixture. 

A tert. butyl protective group may also be removed 
thermally, optionally in an inert solvent such as methylene 
chloride, chloroform, benzene, toluene, tetrahydrof uran or 
dioxane , and preferably in the presence of a catalytic quantity 
of an acid such as p- toluenesul f onic , sulfuric, phosphoric 
or polyphosphoric acid . 

Moreover, a benzyl protective group may also be removed 
by hydrogenation in the presence of a hydrogenation catalyst 
such as palladium-cn-charcoal in a suitable solvent such as 
methanol, ethanol, ethanol /water , glacial acetic acid, ethyl 
acetate, dioxane or dimethylf ormamide . 

The subsequent crystallization is carried out in situ 
from the reaction mixture containing ethanol /water or , as a 
final recrystallization, by dissolving the reaction product 
in a mixture of ethanol and water, optionally while heating, 
and cooling, optionally accompanied by trituration and/or 
seeding (form B) , or by dissolving the reaction product in 
acetone and adding petroleum ether (form A) , or by dissolving 
the reaction product, optionally while heating in methanol, 
subsequent cooling of the solution accompanied by trituration 
and/or seeding, and heating the isolated solid methanol adducts, 
preferably in vacuo, in the presence of a drying agent such as 
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phosphorus pentoxide (form C) . 

Like the other compounds of the formula I, solid forms 
(A), (B) and (C) of 2— Ethoxy— 4— tN— { 1— (2— piper idino— phenyl) — 3— 
methyl-l-butyl } -aminocarbonylmethy 1 ] —benzoic acid may also be 
converted into their salts, particularly their non-toxic, 
pharmacologically acceptable table salts with inorganic or 
organic acids or bases. Suitable acids for this purpose are, 
for example, hydrochloric, hydrobromic, sulfuric, phosphoric, 
lactic, citric, trataric, succinic, maleic or fumaric acid, 
and suitable bases are sodium hydroxide, potassium hydroxide, 
calcium hydroxide , cyclohexy lamine, ethanol amine, diethanolamine ,1 
triethanolcqmi-n^ e^lei\ediamine or lysine . 

The "melting paints in Examples 12-16 were determined in 
an Electrothermal^ melting point apparatus with visual observa- 
tion of the sample of product in a capillary tube fused at one 
end . 

Example 12 

Ethyl 2-ethoxy-4- [N-{1- < 2-piper idino-pheny 1 ) -3-methyl-l-butyl }- 
aminocarbonylmethy 1 ] -benzoate 

3 g (11.9 mmols) of 3-ethoxy-4-ethoxycarbonyl-phenylacetic 
acid, 3.7 g (14.3 mmols) of triphenylphosphine, 3.3 ml (23.8 
mmols) of triethy lamine and 1.15 ml (11.9 mmols) of carbon 
tetrachloride were added successively to a solution of 2.9 g 
(11.9 mmols) of 3-methyl-l- (2-piperidino-phenyl) -1-butylamine 
in 2 9 ml of acetonitrile . The mixture was then stirred for 
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15 hours at room temperature, the solvent was removed in vacuo, 
and the residue was taken up in a mixture of ethyl acetate 
and water. The organic phase was dried over sodium sulfate, 
filtered and concentrated by evaporation in vacuo. The 
evaporation residue was purified by column chromatography on 
silaca gel (toluene/acetone = 10/1) . 
Yield: 4.9 g (85% of theory)* 
M.p. 143-145°C (petroleum ether). 
Calculated: C-72.47%; H-8.39%; N-5.83%. 
Found: C-72.37%; H-8.45%; N-6.07%. 

Example 13 

High-melting-point form (B) of 2-ethoxy-4- [N- { 1- ( 2-piperidino- 
phenyl) -3-methyl-l-butyl}-aminocarbonylmethyl] -benzoic acid 

A mixture of 4.7 g (9.7 mmols) of ethyl 2-ethoxy- 4- [N- 
{1- ( 2-piperidino-phenyl ) - 3 -methyl- 1 -butyl ) -aminocarbony Imethy 1 ] 
benzoate and 14.7 ml of IN sodium hydroxide was stirred in 47 
ml of ethanol for 2 hours at 60°C, then neutralized with 14.7 
ml of IN hydrochloric acid and cooled to 0°C. The mixture was 

filtered to remove the precipitated colorless cyrstals, and the 

crystals were washed with ice water and with a little ice cold 

ethanol and then dried at 100°C/1 Torr. 

Yield: 3.9 g (88% of theory). 

M.p. 140-142°C. 

Calculated: C-71.65%; H-8.02%; N-6.19%. 
Found: C-71 .90%; H-8.08%? N-6.34%. 
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Upon further recrystallization from ethanol/water (2/1) 
the melting point remained constant* 

Example 14 

Low-melting-point form (A) of 2-ethoxy 4- [N-{ 1- (2-piperidino- 
phenyl) - 3-methy 1-1 -butyl ) -aminacarbany lmethyl] -benzoic acid 

1.0 g of the high-melting-point form (B) of 2-ethoxy-4- 
[N- { 1- ( 2-piper idino-pheny 1 ) -3-methyl- 1- butyl } -aminocarbonyl- 
methyl] -benzoic acid was dissolved at room temperature in 5 ml 
of acetone, and 5 ml of petroleum ether (m.p. 60-70°C) were 
added. Upon trituration, crystallization gradually set in. 
The same quantity of petroleum ether was added again, and after 
crystallization had ended, the mixture was filtered. The 
crystals were washed with petroleum ether, and the almost 
colorless crystals were dried for 2 hours at 60°C/0.1 Torr. 
Yield: 0.7 g. 

M.p. 95-98°C (clear beginning at 135°C). 
Calculated: C-71.65%; H-8.02%; N-6.19%. 
Found: C-71.80%; H-8.04%; N-5.92%. 

The IR-spectra for this form (see Figs . 1 and 4 ) are 
identical to the IR-spectra for the form (A) , melting point 
90-92°C, described in Example 11 (b ) above. 

Example 15 

High-melting-point form (B) of 2— ethoxy— 4 — [N— { 1— ( 2-piperidino- 
pheny 1 ) - 3-me thy 1- 1 -butyl > -aminocarbony lmethyl 3 -benzoic acid 
1.0 g of the low-melting-point form (A) of 2-ethoxy-4- 
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[N-{ 1- (2-piperidino-phenyl) - 3-methyl-l-butyl } -amino- 
carbonylmethyl [-benzoic acid was dissolved in 10 ml of 
ethanol/water (2/1) while heating over a steam bath. The 
solution was then cooled to 0°C, whereupon crystallization 
began. The mixture was filtered, and the residue was washed 
with a little ice-cold ethanol and dried at 100°C/1 Torr. 
Yield: 0.8 g. 
M.p. 140-142°C. 

Example 16 

Foamy form (C) of 2-ethoxy- 4 — [N— { 1— ( 2— piper id ino— phenyl ) — 

3- methyl-l-butyl } -aminocarbony lmethy 1 ] -benzoic acid 

1.5 g of the high-melting-point form (B) of 2-ethoxy- 

4- [N- {1- ( 2 -piper id ino- phenyl) - 3-methyl-l-butyl }-aminocarbonyl- 
methyl] -benzoic acid was dissolved in 5 ml of methanol while 
heating. The solution was then cooled to 0°C with trituration. 
The crystals precipitated thereby were separated by filtration, 
washed with a little cold methanol , and dried for 2 hours at 
60°C/0.1 Torr. 

Yield of adduct (with 1 x CH 3 OH) : 1.2 g. 
M.p. 85-90°C. 

Calculated: (x 1 CH 3 OH) : C-69.39%; H-8.32%; N-5.78%. 
Found: C-69.20%; H-8.20%; N-5.92%. 

The adduct was converted into the methanol— free foamy 
form (C) by heating for 24 hours at 60°C/5 Torr over phosphorus 
pentoxide . 
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Melting range: 75-85°C. 

Calculated: C-71.65%; H-8.02%? N-6.19%. 
Found: C-71.82%; H-8.06%; N-6.03%. 

Example 17 

Ethyl 2-ethoxy4- [N-{1- (2-piperidino-phenyl)-3-met hyl-l-butyl)- 
aminocarbonylmethyl ] -benzoate 

Prepared from ethyl 2*ethoxy-4- [N- { 1- (2-piperidino- 
phenyl)-3-methyl-l-buten-l-yl}-aminocarbonylmethyl] -benzoate, 
melting point 125-126°C, which in turn was prepared from 
(2-piperidino-phenylhisobutyl-ket4aine and 3-ethoxy-4-ethoxy- 

carbonyl-phenyl-acetic acid analogous to Example 1. 
Yield: 51% of theory. 
M.p. 139-141°C. 

Calculated: C-72.47%; H-8.39%; N-5.83%. 
Found: C-72-30%; H-8 . 20%; N-5.87%. 

Example 18 

2-Ethoxy-4- [N- (g-phenyl-2-piperidino-benzyl) - ami no car bony 1 - 
methyl] -benzyl alcohol 

A solution of 1.8 g (3.6 mmols) of ethyl 2-ethoxy-4- 
[ N - ( a-pheny 1- 2-piper idino-benzy 1 ) -aminocarbonylmethyl] -benzoate 
in 20 ml of absolute tetrahydrof uran was added dropwise at -5°C 
to a mixture of 0.28 g (7.4 mmols) of lithium aluminum hydride 
and 50 ml of absolute tetrahydrof uran, and the resulting 
mixture was stirred for 3 hours at 0°C. It was then diluted 
with absolute ether, and 4N sodium hydroxide was added. The 
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mixture was filtered through diatomaceous earth, the filtrate 
was evaporated in vacuo, and the residue was purified by 
column chromatography on silica gel (toluene/ethyl acetate = 
2/1) . 

Yields 0.51 g (31% of theory). 
M.p. 133-135°C. 

Calculated: C-75.95%; H-7.47%; N-6.11%. 
Founds C-75-97%s H-7.55%; N-5.95%. 

The following compound was obtained by a procedure 
analogous to that described in Example 18s 

(a) 2-Ethoxv-4- fN-{l- (2-piperi dino-phenyl) -1-butyl } -amino- 
carbonylmethyll -benzvl alcohol 
Prepared from ethyl 2-ethoxy- 4- [N- { 1- (2-piperidino- 
phenyl) -l-butyl }-aminocar bony Imethyl] -benzoate by reduction 
with lithium borohydride in boiling tetrahydrof uran in the 
presence of 10% of tr imethyl borate. 
Yields 68% of theory. 
M.p. 112-115°C. 

Calculated: C-73.55%; H-8.55%; N-6.60%. 
Founds C-73.60%j H-8.38%; N-6.69%. 

Example 19 

2-Ethoxy-4- fN- (a-phenvl-2-p iperidino-ben Z yl)-amino-carbon Y l- 

methvll -benzaldehyde 

A solution of 0.4 g (0.87 mmol) of 2-ethoxy- 4- [N- (a- 
phenyl-2-piper idino-benzyl ) -aminocarbony Imethyl] -benzyl 



alcohol was added dropwise at room temperature to a stirred 
solution of 0-28 g (1.3 mmols) of pyridinium chlorochromate 
in 5 ml of chloroform. The reaction mixture was stirred 
overnight at room temperature, evaporated in vacuo, the 
residue was mixed with ether, the etheral mixture was filtered, 
the filtrate was evaporated in vacuo, and the residue was 
purified by column chromatography on silica gel (toluene/ 

ethyl acetate = 2/1) • 

Yields 0-16 g (40% of theory). 

M.p. 154-156°C. 

Calculated: C-76-29%; H-7.06%; N- 6 . 14%. 
Found: C-76-30%; H-7.15%; N-6.10%. 

The following compound was obtained by a procedure 
analogous to that described in Example 19: 

(a) 2-Ethoxy-4- fN-{l-f2-piperid ino-phenyl)-l-butyl}-amino- 
carbonylmethyl 3 -benz aldehyde 
Prepared from 2-ethoxy- 4- [N- { 1- ( 2-piper idino-phenyl ) -1- 
butyl }-aminocarbonylmethyl] -benzyl alcohol . 
Yield: 47% of theory. 
M.p. 109-111°C. 

Calculated: C-73.90%; H-8.11%; N-6.63%. 
Found: C-74.22%; H-8.14%; N-6.73%- 

Ex ample 2 0 

?-R*-_h Q x v-4- [N— (a-phenvl-2-piperi d ino-benzvl)-aminocarbonYl- 
methvll -benz aldehyde 
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0.67 g (5.6 mmols) of sodium carbonate was heated 
together with 6 ml of ethylene glycol on an oil bath at 
170°C / and then, while rapidly stirring, 0.70 g (1.1 mmols) 
of n 1 - [2-ethoxy-4-{N- (a-phenyl-2-piperidino-ben2yl)-amino- 
carbony lmethy 1 } -benzoyl ] -N 2 -tosyl-hydrazine were added thereto 
within a minute; a violent evolution of gas was observed. 
Then, the mixture was heated for 2 minutes more at 17 0°C and 
then poured immediately over ice. The aqueous mixture was 
extracted with ether, and the extract was dried, filtered 
and evaporated in vacuo. The evaporation residue was purified 
by column chromatography on silica gel (toluene/ethyl acetate 
= 2/1) . 

Yield: 0.25 g (50% of theory). 
M.p. 153-156°C. 

Calculated: C-76.29%; H-7.06%; N-6.14%. 
Found: C-76.42%; H-7.33%; N-6.28%. 

The following compound was obtained by a procedure 
analogous to that described in Example 20: 

(a) 2-Ethoxy-4- [N-{1- ( 2-piper idino-phenyl ) -1-buty 1 } -ami no- 
carbonylmethyll -benzaldehyde 
Prepared from N 1 - [2-ethoxy-4- [N-{1- (2-piper idino-phenyl) 
l-butyD-aminocarbonylmethyl] -benzoyl] -N 2 -tosyl-hydrazine . 
Yield: 51% of theory. 
M.p. 108-111°C. 

Calculated: C-73.90%? H-8.11%; N-6-63%. 
Found: C-73.79%; H-8.29%; N-6.75%. 
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Example 21 

Benzyl 2-ethoxv-4- [N-{1- (2-piperidino-phenyl)-l-butvl}"amino- 
carbonylmethyl] -benzoate 

0.35 g (0.8 mmol) of 2-ethoxy- 4- [N- { 1- ( 2-piperidino- 
phenyl) - 1-buty 1 } -aminocarbony lmethy 1 ] -benzoic acid was refluxed 
together with 0.15 g (0.9 mmol) of N , N f — carbony Id i imidazole 
in 15 ml of absolute tetrahydrof uran for 2 hours. Then, 1.0 3 
ml (10 mmols) of benzyl alcohol were added r and the mixture 
was refluxed for 3.5 hours. The reaction mixture was then 

evaporated in vacuo, and the residue was purified by column 

chromatography on silica gel (chloroform/acetone = 9/1). 

Yields 0.10 g (23.6% of theory). 

M.p. < 20 °C . 

Calculated: Mol peak m/e = 528. 
Found: Mol peak m/e = 528. 

Example 2 2 

Ethyl (+)-2-ethoxy-4- [N-{1- ( 2-piper idi no-phenvl ) -1-butyl } - 

aminocarbony lmethyl 3 -benzoate 

and 

Ethyl (-)- 2-ethoxy- 4- tN-{i- ( 2-piper idino-phe nvl ) -1-butyl ) - 
aminocarbony lmethyl] -benzoate 

28 mg of ethyl ( ± ) -2-ethoxy- 4- [N- { 1- ( 2-piperidino-phenyl) 
1-butyl) -aminocarbony lmethyl] -benzoate were added in 0.02 mg- 
portions to a chiral phase HPLC column made by the Baker Co., 
in which (R) — N— 3 , 5— dinitrobenzoyl— phenylglycine was covalently 
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bonded to aminopropyl-silica gel (5 particle size, spherical, 

pore size 60&; 4.6 mm internal diameter, 25 cm in length). 
Flow agent: hexane/ethanol = 100/5. 
Flow rate: 0.75 ml/minute. 
Temperature: 22 °C. 

The fractions eluted at 31.2 minutes and at 32.9 minutes 
(UV detection at 254 nm) were separately recovered, collected 
and evaporated in vacuo. 

The following was obtained from the 31 . 2 -minute eluate : 
7.5 mg of ethyl (+) -2-ethoxy-4~ [N- { 1- ( 2-piper idino- 
pheny 1) -1 -butyl }- amine carbor /Imethyl] -benzoate . 
M.p- 117-119°C. 

Specific rotation: [a] ^° = + 7.0° (c = 1.03 in methanol). 

The following was obtained from the 32 . 9 -minute eluate: 
9.4 mg of ethyl (— ) — 2 — ethoxy — 4— [N— { 1 — ( 2 — piperidino- 
pheny 1 ) -1 -butyl }-aminocar bony Imethyl] -benzoate. 
m.p. 115-117°C. 

Specific rotation: [cO^° = - 6.9° (c = 1.02 in methanol). 

Analogous to Example 22, 
(a) Ethyl (±) -2-ethoxy-4- [N— (a-phenyl-2-piperidino- benzyl) - 

aminocarbony Imethyl] —benzoate 
was separated into its (+) enantiomer and its (-) enantiomer. 

Example 2 3 

Ethyl 2-acetoxy-4- [N-{ 1- ( 2-piperidino-phenyl ) - 1-bu tyl } -amino- 
carbony Imethyl] -benzoate 
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A mixture of 0.20 g (0.46 mmol ) of ethyl 2-hydroxy-4- 
[N- { 1 - ( 2-piper idino- phenyl ) -1 -butyl } -aminocarbonylmethyl J - 
benzoate, 0.34 ml (3.65 ramols) of acetic acid anhydride and 
20 yl of concentrated sulfuric acid was stirred for 40 hours 
at 7 0°C. The mixture was then evaporated in vacuo, the residue 
was taken up in a mixture of water and ether, and neutralized 
with sodium carbonate. The etheral phase was separated, and 
the aqueous phase was extracted twice with ethyl acetate. The 
combined organic extracts were dried, filtered and evaporated 
in vacuo. The evaporation residue was purified by column 
chromatography on silica gel (toluene/acetone = 10/1). 
Yield: 50% of theory. 

M.p. 133-135°C (from petroleum ether) . 
Calculated: C-69.98%; H-7.55%; N-5.83%. 
Found: C-69.75%; H-7.32%; N-5.74%. 

The following compounds were obtained by a procedure 
analogous to that described in Example 2 3: 

(a) 2-Acetoxy-4- [N-{1- (2-piperidino-phenyl) - 1- butyl } -amino- 
carbonylmethyl] -benzoic acid 
Prepared from 2 -hydroxy- 4- [N-{ 1— (2-piperidino-phenyl) - 
1-butyl } -aminocarbonylmethyl] —benzoic acid . 
Yield: 12% of theory. 
M.p. 125-127°C. 

Calculated: Mol peak m/e = 452. 
Found: Mol peak m/e = 452. 
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(b) Ethyl 2-acetoxy-4- [N- (g-phenyl-2-piperidino-benzyl) - 
aminocarbonylme thy 1 ] -benzoate 

Prepared from ethyl 2-hydroxy-4- [N- (a-phenyl-2-piperidino- 
benzyl ) -aminocarbonylmethyl] -benzoate . 
Yield: 23.5% of theory. 
M.p. 163-166°C. 

Calculated: C-72.35%; H-6.66%; N-5.44%. 
Found: C-72.41%; H-6.75%; N-5.31%. 

(c) 2 -Ace t ox y-4- [N- (g-phenyl-2-piperidino-benzyl) -amino- 
carbonylmethyl] —benzoic acid 

Prepared from 2-hydroxy-4- [N— ( a-phenyl-2-piper idino- 
benzyl ) -aminocarbonylmethyl] -benzoic acid . 
Yield: 17% of theory. 
M.p. 126-128°C. 

Calculated: C-71.58%; H-6.21%? N-5.76%. 
Found: C-71.77%; H-6.57%; N-5.81%. 

Example 2 4 

2-Ethoxy-4- 1- ( 2-piper idino-phenyl > -1-butyl } -aminocarbonyl- 
methyl] -toluene 

A mixture of 0.54 g (1-2 mmols) of 2-ethoxy-4- [N- { 1- ( 2- 
piper idino-phenyl ) - 1 -butyl } -aminocarbonylmethyl ] -benzyl 
chloride (melting point 114-115°C r prepared from 2-ethoxy-4- 
[N— { 1- (2-piperidino-phenyl) -1-butyl } - aminocarbony lmethy 1-benz y 1 
alcohol and thionyl chloride in chloroform) and 10 ml of 
absolute dioxane was hydrogenated for 3 hours at 20°C and a 
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pressure of 5 bar hydrogen. The reaction mixture was then 
evaporated in vacuo, and the residue was taken up in a mixture 
of ethyl acetate and aqueous sodium carbonate. The organic 
phase was dried, filtered and evaporated in vacuo. The evapor- 
ation residue was purified by column chromatography on silica 
10 gel (chloroform/acetone = 19/1) . 

Yield: 0.23 g (47% of theory). 
M.p. 107-108*C. 

Calcula/fcea C-7fc*43%; H-8.88%; N-6.86%. 
Found: C-76.40%? H-8.88%; N-6.90%. 

15 Example 2 5 

2-Ethoxy-4- [N-{1- ( 2-piper idino-phenyl ) -1-butyl } -aminocarbony 1- 
methyl] -benzoic acid 

100 mg (0.20 mmol) of tert. butyl 2-ethoxy-4- [N-{ 1- (2- 
piperidino-phenyl) -1-butyl }-aminocarbonyl] -benzoate were 
20 refluxed in 5 ml of benzene together with a few crystals of 

p-toluene-sulfonic acid hydrate for half a day. The desired 
product was obtained, as confirmed by thin-layer chromatography, 
by the R f -value and mass spectrum. 
M.p. 87-89°C. 
25 Calculated: m/e = 438. 

Found: m/e = 4 38. 

Example 26 

2-Ethoxv-4- [N-{1- (2-piperidinQ'Phenyl)"l-butyl)-am inocarbonyl- 
methyl] -benzoic acid 
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0.25 g (0.47 mmol) of benzyl 2-ethoxy-4- lN-{ 1- (2- 
piper idino- phenyl) -l-butyl)-aminocarbonylmethyl] -benzoate 
was hydrogenated in 10 ml of ethanol with 0.12 g of 10% 
palladium-on-charcoal at 50 °C and a pressure of 5 bar of 
hydrogen. After 5 hours the catalyst was filtered off 
10 through diatomaceous earth, and the filtrate was evaporated 

in vacuo. The evaporation residue was crystallized from 
petroleum ether /ethanol . 
Yield: 0.14 g (70% of theory). 
M.p. 87-90°C. 
15 Calculated: C-71.21%; H-7.81%; N-6.39%. 

Found: C-71.46%; H-7.95%; N-6.51%. 

Example 27 

Ethyl 2-ethoxy-4- [N-{ 1- (2-piperidino-phenyl)-l-n-hexyl}- 
aminocarbonylmethyl] -benzoate 
2 0 Prepared from 1- (2-piperidino-phenyl) -1-n-hexyl amine 

and 3-ethoxy- 4-ethoxycarbonyl-phenylacetic acid analogous to 
Example 1 . 

Yield: 43% of theory. 
M.p. 101-105°C 
2 5 Calculated: C-72.84%; H-8.56%; N-5.66%. 

Found: C-72.72%; H-8-52%; N-5.63%. 

Example 28 

2-Ethoxy-4- [N- {1- (2-piperidino-phenyl) -l-n-hexyl}-aminocarbonyl 



methyl] —benzoic acid 
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Prepared from ethyl 2-ethoxy-4- [N-{1- < 2-piperidino- 
phenyl)-l-n-hexyl}-aminocarbonylmethyl] -benzoate analogous 

to Example 4 • 

Yield: 77% of theory, 

M,p. 117-120°C. 

Calculated; C-72.07%; H-8-21%; N-6.00%. 

Founds C-72.00%; H-8.06%; N-5.90%. 
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Example 29 

[2-Ethoxy-4-[N-(l-(2-piperidino-phenyl)-l-butyl)»aminQ - 
carbony Imethy 1 ] - phenyl] -acetonitrile 

To a solution of 2-ethoxy-4-[N-<l-(2-piperidino- 
phenyl) -1-butyl) - ami nocar bony lmethyl] -benzyl chloride 
(2 g ; 4.5 ramol) [prepared from 2-ethoxy-4 - C N- < 1- < 2- 
piperidino-phenyl) -1-butyl) -ami nocar bony Imethy 1] -benzyl 
alcohol with thionyl chloride in chloroform] , is 
added sodium cyanide (0.255 g , 5.2 mmol) , dissolved 
in water (2.2 ml), and the phase transfer catalyst 
benzyl t ributylammonium chloride (0 . 069 g, 
0.22 mmol)and the mixture is stirred for 5 days at 
ambient temperature. Then, further phase transfer 
catalyst (0.069 g) is added, together with a few 
small grains of potassium iodide and sodium cyanide 
(0.2 g) in water (1 ml) and the mixture is stirred 
for a further 24 hours ; then the same amounts of 
these three components are added again and the 
mixture is stirred for a further 12 hours. Methylene 
chloride (40 ml) is added and the mixture is 
extracted twice with water. The methylene chloride 
phase is dried over sodium sulphate/potassium 
carbonate, filtered and concentrated by evaporation 
in vacuo * The evaporation residue is purified by 
column chromatography on silica gel (toluene/ethyl 
acetate « 5/1) . 
Yield: 1.53 g. 

Melting point: 116-118°C (methylene chloride/ether) 
Calculated: C 74.79 H 8.14 N 9.69 
Found: 74.86 8.19 9.42 
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Example 30 

[2-Ethoxy-4-fN«(<t-ph enyl-2-Diperidino-benzyl)-amino - 
ca rbonylmethyl] -phenyl 1 -acetonit rile 

A solution of 2-ethoxy-4-[N-(a-phenyl-2"piperidino- 
benzyl ) -ami nocarbony Imethy 1 ] -benzyl chloride (2.6 g, 
5.45 mxnol) in dimethy Isu lphoxide (10 ml) is added 
dropwise at 50-60°C to sodium cyanide <0.32 g, 
6.5 mmol) in dimethy lsulphoxide (40 ml). The mixture 
is then stirred for 5 hours at 60°C, added to water 
and extracted with chloroform. The extract is 
concentrated by evaporation in vacuo . The residue is 
purified by column chromatography on silica gel 
(toluene/ethyl acetate - 5/1). 
Yield: 1.2 g. 
Melting point: 145-148°C 
Calculated: C 77.05 H 7.11 N 8.99 
Found: 76.92 7.05 8. 78 

Example 31 

Ethyl [2-ethoxy-4-[ N- ( 1- ( 2-pi per idi no-pheny 1) - 1- 
butyl) -aminocar bony Imethy 11 -phenyl ] -acetate 

Dry hydrogen chloride is introduced for 3 hours into 
a stirred and boiling solution of [2— ethoxy-4— [N— 
< l-(2-piper idi no-pheny 1 )- 1-butyl ) -ami noc a rbonylmethyl ] - 
phenyll-acetonitrile (1.3 g, 3 mmol) in absolute 
ethanol (30 ml). The mixture is then evaporated down 
in vacuo , water (25 ml) is added to the evaporation 
residue and this is stirred for 15 minutes at 50°C. 
The mixture is adjusted to a pH of 7 by the addition 
of solid sodium hydrogen carbonate and is extracted 
three times with ethyl acetate. The combined organic 
extracts are shaken once with water, then dried over 
sodium sulphate/potassium carbonate, filtered and 
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concentrated by evaporation in vacuo . The 
evaporation residue is purified by column 
chromatography on si lica gel (chloroform/ethyl 
acetate « 9/1). 
Yield: 1.0 g. 

Melting point: 91-93°C {petroleum ether) 
Calculated: C 72.47 H 8.39 N 5.83 
Found: 72.73 8.68 5.71 

Example 3 2 

Methyl 

f2-ethoxv-4-fH-(tt-phenyl«2-piperid ino-benzyl)- 
amino-carbonylmethyll -phenyl] - acetate 

Dry hydrogen chloride is introduced for 4 hours into 
a stirred and refluxed solution of [2-ethoxy-4- 
^-.^.ptjcmyi-i-piperidino-benzyD-aminocarbonylmethyl] 
pheTrt/li-aceio-nitrile <1.2 g, 2.57 mmol) in methanol 
(20 mi). The mixture is then concentrated by 
evaporation, added to water and extracted with 
chloroform. The extract is dried and filtered and 
concentrated by evaporation in vacuo . The 
evaporation residue is purified by column 
chromatography on silica gel (toluene/ethyl acetate - 
4/1). 

Yield: 340 mg , 

Melting point: 136-138°C ( acetonit r i le/wa ter ) 
Calculated: molecular peak m/e - 500 
Found: molecular peak m/e * 5 00 

Example 

f2-Ethoxy-4-[N-fl-f2-piPeridino-Phe nyn-l-butyl-aniino- 
carbonylmethyl 1 -oheny 1 1 -ace t ic acid 

A IN sodium hydroxide solution. <2.8 ml) is added to 
ethyl [2-ethoxy-4-[N-(l-(2-piperidino-phenyl)-l- 
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butyl-aminocarbonylmethyl] -phenyl J -acetate (0.67 g, 
1.4 mrool) in ethanol (10 ml) and stirred for 4 hours 
at ambient temperature. Then the mixture is 
evaporated down in vacuo at 50 °C . Water and a few 
drops of methanol are added to the evaporation 
residue which is then adjusted to pH 6 with IN acetic 
acid. It is cooled in ice, whereupon a precipitate 
is formed. This is filtered off and recrystal lised 
from ethanol. 
Yield: 0.47 g. 

Melting point: 158-159°C (ethanol) 
Calculated: C 71.65 H 8.02 N 6.19 
Found: 71.35 8.30 6.21 

Example 34 

r2-Ethoxy-4-[N-( tt -phenyl-2-piperidino-benzyl ) -ami no- 
es r bony lmethyl 1 -phenyl] -acetic acid 

Prepared ana logously to Example 5 by alkaline 
saponification of methyl [ 2 — ethoxy— 4 — [ N— ( a -phenyl-2- 
p i per id i no-benzyl) -aminoca r bony lme thy 1 3 -phenyl] - 
acetate. 

Melting point: 146-148°C 
Calculated: C 74.05 H 7.04 N 5.76 
Found: 73.70 7.00 5.85 

Example 35 

Ethyl 2-ethoxv-4- [N-( 1- ( 2 -p i oe r idino- phenyl ) - 1 -butyl ) - 
aminocarbonylmethv 1 1 -cinnamate 

A solution of ethyl d iethy 1-phosphono- ace t a te 
(1.68 g, 7.5 mmol) in absolute dioxan (3 ml) is 
slowly added dropwise, with vigorous stirring, to a 
suspension of 55% sodium hydride (in oil) (0.327 g, 
7.5 mmol) in absolute dioxan (4 ml). After the 
reaction has died down the mixture is heated 
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to 80**C for a further 4 5 minutes . 1 1 is then cooled 
to ambient temperature, a solution of 2-ethoxy-4- 
[N-(l-(2-piperidino-phenyl)-l-butyl)-aminocarbonyl- 
methyl 3 -benz aldehyde (2.11 g, 5 mrnol) [prepared from 
the corresponding benzyl alcohol by oxidation with 
pyridinium chlorochromate in chloroform] in absolute 
dioxan (4 ml) is added dropwise thereto and the 
mixture is heated for 2 hours at 50°C. The reaction 
mixture is poured onto ice/water and extracted with 
chloroform. The organic extract is dried and 
filtered and evaporated down in vacuo ♦ The 
evaporation residue is purified by column 
chromatography on silica gel (chloroform/ethyl 
acetate - 19/1) . 
Yield: 1.64 g. 

Melting point: 130-13i°C (ether) 
Calculated: C 73.14 H 8.18 N 5.69 
Found: 73.36 8.34 5.75 

Example 36 

2-Ethoxy-4~ [ N- (1- ( 2 -p i per idi no-pheny 1 ) - 1 -butyl ) -amino- 
ca rbony Imethy 1 3 -cinnamic acid nitrile 

Prepared analogously to Example 7 from 
2-ethoxy-4 - [N- ( 1- ( 2 -p i per idi no-pheny 1 ) - 1 -butyl ) —ami no- 
ca rbony Imethyl ] -benza Idehyde with diethy lphosphono- 
acetoni t rile. 

Melting point: 125-128°C (petroleum ether) 
Calculated: C 75.47 H 7.92 N 9.43 
Found: 75.40 7.95 9.24 

Example 37 

Ethyl 2-ethoxy-4- f N- ( tt - phenyl -2 -pi per i di no -benzyl ) - 
ami no -c a rbonylmet hy 1 ] -ci nnama te 

Under a nitrogen a'tmo sphere, 50% sodium hydr ide 
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(0.19g, 8 mmol) is added to a stirred solution of 
ethyl diethy Iphosphono-acet ate (1.8 g, 8 mmol) in 
absolute 1 , 2-diraethoxy-ethane (10 ml). Then a 
solution of 2-ethoxy-4- [N-( a -phenyl-2-piperidino- 
benzyl ) - aminoca rbonylmethy 1 ] -benza ldehyde (2 g, 

4.4 mmol) in absolute 1 # 2-dimethoxy-ethane (15 ml) is 
added and the mixture is stirred for 30 minutes at 
ambient temperature. It is concentrated by 
evaporation in vacuo and the evaporation res i due is 
distributed between water and chloroform. The 
chloroform extract is dried and filtered and 
concentrated by evaporation iji vacuo. The 
evaporation residue is purified by column 
chromatography on silica gel (toluene/ethyl 
acetate - 5/1) . 
Yield: 0.37 g. 

Melting point : 111-113*C (cyclohexane) 
Calculated: C 75.26 H 7.27 N 5.32 
Found: 75. 14 7.32 5.25 

Example 38 

2 — Ethoxy— 4 — [ N— (l-(2-piperidino-ohenyl)-l-butyl) -amino - 
carbonvlmethyl] -cinnamic acid 

A solution of ethyl 2— ethoxy— 4— [ N— ( 1— ( 2— 
piper idino-phenyl)-l-butyl) -aminocarbony 1-methyl ] - 
cinnamate (0.49 g, 1 mmol) in ethanol (10 ml) is 
stirred together with IN sodium hydroxide solution 
(2 ml) for 3 days at ambient temperature. The 
mixture is then concentrated by evaporation iri vacuo , 
water and a few drops of methanol are added to the 
evaporation residue and this is then adjusted to pH 6 
with IN acetic acid. The precipitate is filtered 
off, dried and recrys t a 1 li sed from ethyl acetate. 
Yield: 0.3 7 g. 

Melting point: 175-177°C (decomp.) 
Calculated: C 72.39 H 7.81 N 6.03 



-9 8- 




Found: 72.50 7.88 6.06 
Example 39 

2-Ethoxv— 4— [N- phenyl -2 — p i peri dina — be nzvl > -amino— 
carbonylmethyll-cinnamic acid 

Ethyl 2-ethoxy-4-[N-( a -phenyl-2-piperidino-benzyl)- 
aminocarbonylmethyl] -cinnamate <330 mg, 0.62 mmol) is 
dissolved in ethanol (10 ml) and, after the addition 
of 4N sodium hydroxide solution (4 ml), stirred for 3 
hours at 50°C. Then the mixture is neutralized with 
4N hydrochloric acid (4 ml), diluted with water and. 
filtered off from the precipitate- It is then 
recrystallized from aqueous ethanol. 
Yield: 210 mg, 
Melting point: 181°C 

Calculated: C 74.67 H 6.87 N 5.62 
Found: 74.72 6.76 5.42 

Example 4(1 

Ethyl 3-f2-ethoxv-4-[N-fl-(2 -piperidino-Phenyl)-l- 
butvD-aminocarbonvlmethvll - Phenyl! -propionate 

A solution of of ethyl 2-ethoxy-4- [N-( l-( 2-piper idino- 

phenyl) -1-butyl) -aminocar bonylmethy 1] -cinnamate 

(0.54 g, 1.1 mmol) in ethanol (15 ml) is hydrogenated 

for 1 hour at ambient temperature and under 3 bars of 

hydrogen on 10% palladium/charcoal (0.1 g) . The 

mixture is filtered, concentrated by evaporation in 

vacuo and the evaporation residue is crystallized 

from petroleum ether. 

Yield: 0.30 g. 

Melting point: 71-73°C 

Calculated: C 72.84 H 8.56 N 5.66 

Found: 73.19 8.54 5.70 
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Example 41 

Ethyl 3- [2-ethoxy-4-r N-(^- P henvl-2 -pi peridi no- 
benzyl) -ami noc a rbonvlme thy 1 1 -phenyl] -propionate 

Prepared analogously to Example 12 by catalytic 
hydrogenation of ethyl 2-ethoxy-4-[N-(iphenyl-2- 
piperidino-benzyl) -aminocarbonylmethyl 3 -cinnamate and 
subsequent purification by column chromatography on 
si lica gel (cyclohexane/ethyl acetate/methanol 
- 6/1/0.5). 

Melting point: 130°C (ethanol/water) 
Calculated: C 74.97 H 7.63 N 5.30 
Found: 74.65 7.61 5.15 

Example AO 

3 ~ £2-Ethoxy- 4-[N-( 1- ( 2 -p i per id i no-pheny 1 ) -1-buty D - 
aminocarbonylmethyl 3 -phenyl 3 -propionic acid 

Prepared analogously to Example 12 by catalytic 
hydrogenation of 2-ethoxy-4-[N-(l-(2-piperidino- 
phenyl) -1-buty 1 ) - aminocarbonylmethyl] -cinnamic acid . 
Melting point: 112-114°C 
Calculated: C 72.07 H 8.21 N 6.00 
Found : 72.30 8.42 6.19 

Example 43 

3- [ 2-Ethoxy-4-[N- CI - ( 2 -p i pe r i di no-pheny 1 >-l-butyl)- 
aminocarbonylmethyl 3 - phenyl l-propionitrile 

Prepared analogously to Example 12 by catalytic 
hydrogenation of 2-ethoxy-4- [N-(l-<2-piperidino- 
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phenyl)-l-butyl) -aminocarbonylmethyl] -cinnamic aci< 
nitri le. 

Melting point: 102-103°C (petroleum ether) 
Calculated: molecular peak m/e - 447 
Found: molecular peak m/e - 447 

Example 44 

3-[2-Ethoxy>4-CN-(l-(2-piperidino-phenyl>-l>butyl)- 
aminocarbonvlmethy 11 -phenyl 3 -propionic acid 

Prepared analogously to Example 5 by alkaline 
saponification of ethyl 3-[2-ethoxy-4- [N-( l-(2- 
piper idino-phenyl > -1- butyl) - aminocarbonylmethyl 3 - 
phenyl J-p ropionate and subsequent purification by 
column chromatography (chlorof orm/methanol - 9/1) . 
Meltinq point: 112-115°C (petroleum ether) 
CcCiCvQc&e&X C 72.07 H 8.21 N 6 . 00 
fourth.* 72.40 8.21 6.03 

Example 45 

3- [2-Ethoxy-4- [ N- ( a -phetiy 1-2 -pi per idi no-benzyl ) - 
aminocarbonylmethyl 3 -pheny 11 -propionic ac id 

Prepared analogously to Example S by alkaline 
saponification of ethyl 3- [ 2-ethoxy-4- [N-( a -phenyl- 

2- piperidino- benzyl ) -aminocarbonylmethyl 3 -propionate 
Melting point: 74°C 

Calculated: C 74.37 H 7.25 N 5.60 
Found: 74.29 7.31 5.27 

Exarr.p le 46 

3- [2-Ethoxy-4-f N-( l-( 2 -pi per idino-phenyl ) -1-butyl ) - 
aminocarbonylmethyl! -pheny 1 1 -prop ionitri le 

At ambient temperature, p-toluenesulphonic acid 
chloride (45.8 mg, 0.24 mmol) is added to a mixture 
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of 3-[2-ethoxy-4-[N-{l-(2-piperidino-phenyl)-l- 
butyl ) - aminocarbonylmethyl 3 - phenyl] -propionic acid 
amide, (56 mg, 0.12 raraol) melting point 153-155°C 
[prepared from the corresponding propionic? acid by 
reacting with ca rbony ldi imidazo le and then with 
ammonia in tetrahydrof ur an] and absolute pyridine 
(0.044 ml). The mixture is stirred for 45 minutes at 
20°C and for 2 hours at 50 to 60°C. After cooling, 
water is added, the mixture is made alkaline with 
concentrated ammonia and extracted three times with 
chloroform. The combined chloroform extracts are 
washed with water, dried over sodium sulphate, 
filtered and concentrated by evaporation in vacuo . 
The evaporation residue i s pur i f ied by column 
chromatography on silica gel (chloroform/ethyl 
acetate ~ 9/1) . 
Yield: 11 mg , 

Calculated: molecular peak m/e » 447 
Found: molecular peak m/e » 447 

Excrcle 47 

Ethyl 2-ethoxy-4- cvclohexylmethyl-2- 

piper idi no-benzyl ) -aminocarbonylmethyl ] -benzoate 

To a solution of cyclohexylmethyl-2-piper idino- 
benzylamine (1.13 g, 3.96 mmol) in acetonitrile 
(11 ml) are added, successively, 3-ethoxy-4- 
ethoxycarbonyl-phenyl acetic acid (1 g, 3.96 mmol), 
of t riphenylphosphine (1.25 g, 4.76 mmol), 
tr iethylamine (1.11 ml, 7.92 mmol) and carbon 
tetrachloride (0.38 ml, 3.96 mmol) and the mixture is 
stirred for 15 hours at ambient temperature. It is 
then concentrated by evaporation in vacuo and 
partitioned between ethyl acetate and water. The 
organic extract is dried and filtered and 
concentrated by evaporation in vacuo . The 
evaporation residue is purified by column 
chromatography on silica gel (toluene/acetone -10/1). 
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Yield: 1.4 g. 

Melting point: 95-97-C (petroleum 

ether/cyclohexane -1/1) 

Calculated: C 73.81 H 8.52 N 5.38 

Found: 73.98 8.49 5.61 

Example 48 

Ethyl 2-ethoxv-4- [N-f^-benz v 1-2 -pi per id i no-benzyl) - 
aminocarbonylmethyll -benzoate 

Prepared analogous ly to Example 19 from a-benzyl- 

2-piper idino-benzylamine and 3-ethoxy-4- 

ethoxyca r bo nyl-phenyl acetic acid. 

Melting point: 102-105°C (petroleum ether) 

Calculated: C 74.68 H 7.44 N 5.44 

Found: 74.73 7.68 5.39 

Example 49 

2-Ethoxv-4-[N-( a -cyclohexvlmethyl-2-piperidino- 
benzyl ) - ami noca rbony Imethvl ] -be nzoic acid 

Ethyl 2-ethoxy-4-[N-(<*-cyclohexyl-methyl-2- 
piperidino-benzy 1) -ami nocar bony Ime thy 1 ] -benzoate 
(1.15 g, 2.21 mmol) in ethanol (12 ml) are stirred 
together with IN sodium hydroxide solution (3.3 ml) 
for 2 hours at 50°C. Then IN hydrochloric acid 
(3.3 ml) is added and the mixture is cooled in ice. 
The precipitate formed is filtered off, washed with a 
little ice cold ethanol and dried in vacuo at 100°C. 
Yield: 0.9 g. 
Melting point: 153-15S°C 
Calculated: C 73.14 H 8.18 N 5.69 
Found: 73.30 8.17 5.66 
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Example 50 

2-Ethotv-4-[N-( a -benzvl-2-piperidi no-benzyl)-amino- 
carbonvlmethyl] -benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2— ethoxy— 4 — [ N— ( a — benzyl— 2— 
pipe ridi no- benzyl) - ami nocar bony Imethyl] -benzoate. 
Melting point: 100-105°C 
Calculated: C 74.05 H 7.04 N 5.76 
Found: 73.77 7.10 5.50 

Example 51 

Ethvl 2-ethoxv-4-fN-( g -ethox vcarbonvl-2-piperidino- 
benzyl) -ami nocar bony Imethyl 3 -benzoate 

To a mixture of < 2-piper idi no-pheny 1 ) -g lyci ne-ethyl 
escar-dihydrochloride (2 g, 5.96 mmol) in 
acetonitrile (12 ml) are added successively 3-ethoxy- 
4-ethoxycarbonyl-phenyl-acetic acid, <1.52g, 5.96 
mmol) triphenylphosphine (1.77 g, 6.75 mmol), 
triethylamine (2.45 ml, 17.9 mmol) and carbon 
tetrachloride (0.57 ml, 5.96 mmol) and the mixture is 
stirred overnight at ambient temperature. It is then 
concentrated by evaporation in vacuo and partitioned 
between chloroform and water. The organic extract is 
dried and filtered and concentrated by evaporation in 
vacuo . The evaporation residue is purified by column 
chromatography on silica gel (toluene/acetone - 4/1). 
Yield: 1.2 g. 

Melting point: 100-103°C (ether) 
Calculated: C 67.72 H 7.31 N 5.64 
Found: 67.87 7.46 5.61 
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Example 52 



Benzyl 2-ethoxy-4- CN- (g-ethoxycarbonyl-2-piDeridino- 
benzyl ) -aminocarbonylme thy 1 1 — benzoate 

Prepared analogously to Example 23 from (2-piperidino— 
phenyl ) -g lycine-ethyl ester-dihydrochloride and 
3-ethoxy-4-benzyloxycarbonyl-phenyl acetic acid. 
Melting point: 90-93°C 

Calculated: molecular peak m/e » 558 
Found: molecular peak m/e » 558 

Example 53 

Benzyl 

2- ethoxy-4- CN- ( tt -methoxyca r bony 1-2 -pi per id i no- 
benzyl > -aminocarbony Imethy 1 ] -benzoa te 

Prepared analogously to Example 23 from ( 2-piper idino- 
pheny 1) -g lycine-methy 1 ester-dihydrochlor ide and 

3- ethoxy-4-benzyloxycarbony 1-pheny 1 acetic acid. 
Melting point: 100-102°C (ether) 
Calculated: C 70.57 H 6.66 N 5.14 

Found: 70.46 6.67 5.14 

Example 54 
Benzyl 

2- ethoxy-4- [N- ( a -propoxycar bony 1-2 -pipe rid i no- 
benzyl) -ami nocar bony Imethy 1 ] -benzoate 

Prepared analogously to Example 23 from ( 2 -piper idino- 
pheny 1) -glyci ne-n-p ropy 1 ester -dihydroch lor ide and 

3- ethoxy-4 -benzyloxyca rbony 1-pheny la cet ic acid . 
Melting point: 100-102°C (petroleum ether) 
Calculated: C 71,31 H 7.04 N 4.89 

Found: 71.62 7.01 4.97 




Example 55 

Benzyl 2 -e thoxy-4 - [ N — ( (X — i sopropoxyca rbonyI»2- 
piper idi no -benzyl ) -aminoca rbony Imethy 1 1 -benzoate 

Prepared ana logous ly to Example 2 3 from < 2 -pi per idi no— 
phenyl ) ~g lycine- i sop ropy lest er-di hydrochloride and 

3- ethoxy-4-benzy loxyca rbony 1- phenyl acetic acid. 
Melting point: 85-88°C (acetone/petroleum ether) 
Calculated: C 71.31 H 7.04 N 4.89 

Found: 71.64 7. 10 4.77 

Example Sfi 

Ethyl 4-[N-( tt -ethoxycarbony 1-2-pi per idi no-benzyl >- 
aminoca rbony Imethy 1 3 -2-hydroxy-benzoate 

Prepared analogously to Example 23 from ( 2-piper idino- 
phenyl) -glycine-ethy les ter-dihydrochlor ide and 

4- ethoxycarbony 1-3 - hydro xy-pheny lace tic acid . 
Melting point: 107-110°C (petroleum ether) 
Calculated: C 66.65 H 6.88 N 5.98 

Found: 66.60 6.86 6.03 

Example 57 

Ethyl 2-ethoxy-4- C N- (<*- hyd roxymet hy 1-2 -p i pe r id i no- 
benzyl ) - ami noc a rbony 1 me thy 1 ] -benzoate 

First, 3-ethoxy-4-ethcxycarbonyl-phenylacet ic acid 

(2.52 g, 10 mmol) and N , N * — ca rbony Idi imidazo le 

(1.62 g, 10 mmol) are heated to 70°C for 45 minutes 

in absolute tetrahydroruran (15 ml). A solution of 

2- hydroxy- 1- ( 2 - p i pe r i di no -phenyl ) - 1 -ethyl ami ne 

(2.07 g, 9.4 mmol) [prepared by reducing 

( 2-piperidino-pheny 1 ) -g lyc ine-ethylester with lithium 

aluminium hydride in ether] in absolute 

tet rahydrof uran (7 ml ) is added thereto and the 

mixture is refluxed for 1 hour. After standing 
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overnight it is diluted with ethyl acetate (50 ml) 
and shaken twice with water (30 ml) . The organic 
phase is dried and filtered and concentrated by 
evaporation jln vacuo . The evaporation residue is 
purified by column chromatography on silica gel 
(chlorof orm/methanol - 19/1) . 
yield: 2.4 g. 

Melting point: 127-128°C {acetone) 
Calculated: C 68-70 H 7.54 N 6.16 
Found: 68.80 7.58 6.15 

Example ^8 

Benzyl 2-ethoxy-4 - [N-( tt -hvdroxymethyl-2-pip eridino- 
benzy 1 ) - ami noca rbony lmethy 1 1 -benzoate 

Prepared analogous ly to Example 2 9 from 
3-ethoxy-4-benzy loxyca rbony 1-phenylacet ic acid and 
2 -hydroxy- l-( 2 -pi per idino-phenyl ) - 1-ethyl amine . 
Melting point: 89-91°C (acetone/ether) 
Calculated: C 72.07 H 7.02 N 5.42 
Found: 72.10 7.15 5.29 

Example 

2— Ethoxy— 4— [N— ( a -carboxy-2-piperidino-benzy l ) -ami no- 
ca rbonv Imethyl ] -benzo ic acid 

Ethyl 2 -ethoxy— 4— [N— ( a — e t hoxyc a rbony 1— 2— p i pe r id i no- 
benzyl ) - ami noca r bony lmethy 1 ] —benzo ate (0.45 g, 
0.9 mmol) in ethanol (5 ml) is stirred together with 
IN sodium hydroxide solution (2.7 ml) for 2 hours at 
50°C. Then IN hydrochloric acid (2.7 ml) is added 
and the mixture is concentrated by evaporation _in 
vacuo . The evaporation residue is partitioned 
between water and chloroform. The combined 
chloroform extracts are shaken once with water, then 
the organic phase is dried, filtered and evaporated 
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down in vacuo . The evaporation residue 
crystallized with ether. 
Yield: 0.27 g. 

Melting point: 222-225°C (decomp.) 
Calculated: C 65.44 H 6.41 N 6.36 
Found: 65. 58 6.59 6.28 



4_ [N-(tt-car boxy- 2 -pi per idi no-benzyl ) -aminoca rbonyl - 
methyl 1 -2 -hydroxy-benzoic acid 

Prepared analogously to Example 31 by alkaline 
saponification of ethyl 4- [N- ( a -ethoxycarbonyl-2- 
pi per idi no-benzyl) -aroinocarbonylmethy 1 ] -2-hydroxy- 
benzoate . 

Melting point: 220-228°C 
Calculated: C 64.07 H 5.87 N 6.79 
Found: 63.84 5.95 7.13 

Example 61 

2 -Et hoxy-4- [N- (^-hydroxyme thy 1-2 -pi per idi no -benzyl ) - 
aminocarbony Imethvl 1 -benzoic acid 

Prepared analogously to Example 31 by alkaline 
saponification of ethyl 2 -et hoxy-4 - [ N- - 
( a -hydroxymethyl-2-pipecidino-benzyl) -aminoca r bony 1- 
methyl 3 -benzoate and purification by column 
chromatography on silica gel (chlorof orm/ethanol « 
95/5) . 

Melting point: 80-81°C (decomp., sintering from 75°C) 
Calculated: molecular peak m/e - 426 
Found: molecular peak m/e « 426 

Example 6.2- 

Ethyl 2-ethoxy-4-[N-f g -carboxy-2-p iperidinO" 
benzyl > -ami no -c a r bony lmethyl 1 -benzoate 

Ethyl 2-ethoxy-4-[N-( a -ethoxycarbonyl-2-piperidino- 
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benzyl) -aminocarbonylme thy 1] -benzoate (0.45 g, 

0.9 mmol) in ethanol (5 ml) is stirred together with 
IN sodium hydroxide solution (0.90 ml) for 4 hours at 
ambient temperature . Then IN hydrochloric acid 
(0.90 ml) is added and the mixture is evaporated down 
in vacuo . The residue is partitioned between water 
and chloroform, the chloroform solution is dried and 
filtered and concentrated by evaporation in vacuo . 
The evaporation residue is purified by column 
chromatography on silica gel (chlorof orm/ethanol 

- 5/1) . 
Yield: 0.23 g. 

Melting point: 177-180°C (ether) 
Calculated: C 66.65 H 6.88 N 5.98 
Found: 66.65 7.11 5. 79 

Example 63 

Ethyl 4- [ N— (tt-carboxy-2-piperidino-benzyl) - 
aminoca rbonyl-methy 1 3 -2-hydroxy-benzoate 

Prep a red ana logous ly to Example 3 4 by a lka 1 ine 
saponification of ethyl 4— [N— ( ct — e thoxyc a r bony 1 — 2 — 
p i per idi no- benzyl )- ami noca r bony 1 methyl ] -2-hydroxy- 
benzoate . 

Melting point: 156-159°C (ether) 
Calculated: C 65.44 H 6.41 N 6.36 
Found: 65.66 6.38 6.33 

Example 64 

Benzyl 2-ethoxy~4- [ N- ( a -carboxy-2-pi oe r id ino — 
benzyl) - ami noca r bony Imet hy 1 3 -benzoate 

Prepared analogously to Example 34 by alkaline 
saponification of benzyl 2— ethoxy— 4 — [ N — 

(a- m ethoxycarbonyl-2-piperidino-benzyl) - ami noca r bony 1 
methyl ] -benzoate in dioxan. 
Melting point: 140-142°C 
Calculated: C 70,17 H 6.46 N 5.28 
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Found: 70.21 6.50 5.31 

Example 65 

Ethyl 2-ethoxy-4-tN-( tt -acetoxymethyl"2-piperidino- 
benzyl) -aminoc a rbonyl methyl 3 -benzoate 

To a solution of of ethyl 2-ethoxy-4-[N-( a - 
hydroxymethyl-2-piper id i no -benzyl > - aminoc a rbonyl- 
methyl] -benzoate (0-227 g, 0.5 mmol) and absolute 
tr iethylamine (0.126 ml, 0.9 mmol) in absolute 
chloroform (3 ml) , a solution of acetyl chloride 
(0.063 ml, 0.9 mmol) in absolute chloroform (1 ml) is 
added dropwise. After 4 days* stirring at ambient 
temperature the mixture is diluted with chloroform, 
washed with dilute aqueous sodium bicarbonate 
solution, the chloroform solution is dried and 
filtered and evaporated down in vacuo . The 
evaporation residue is purified by column 
chromatography on silica gel (chloroform/ 
acetone - 4/1) . 
Yield: 0.17 g. 

Melting point: 107-109°C (ether/petroleum ether) 
Calculated: C 67.72 H 7.31 N 5.64 
Found: 67.70 7.48 5.74 

Example f^fi 

Benzyl 2-ethoxy-4- [ N— ( a — ace toxyme thy 1 — 2 - pi pe ridino- 
benzyl ) - aminoc a ebony Imethy 1 1 - benzoate 

Prepared analogously to Example 37 from benzyl 
2-ethoxy-4- [ N- ( Qc — hydroxyme thy 1-2 -piper idi no -benzyl ) - 
aminocarbony Imethy 1 1 -benzoate with acetyl chloride. 
Calculated: molecular peak m/e • 558 
Found: molecular peak m/e » 5 58 
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Example 67 

Benzyl 2-ethoxy-4- [ N— ( a -propiony loxymethy 1— 2— 
piper idi no -benzyl > -aminoca r bony 1 methyl] -benzoate 

Prepared ana logous ly to Example 37 from benzyl 

2-ethoxy-4- [ N- (a-hydroxymethy 1-2 -piper idino-benzy 1 ) - a 

minocarbonylmethyl] —benzoate with propionyl chloride . 

Melting point: 73-74°C 

Calculated: C 71.31 H 7.04 N 4.89 

Found: 71.20 7.10 4.61 

Example 6 8 

2-£thoxy-4- [N-( a -ethoxyc a r bony 1 — 2 — pi per idi no — benzyl ) - 
aminoca r bony 1 me thy 1 ] — benzoic acid 

A solution of benzyl 2-ethoxy-4- [N-( a - 
ethoxyca r bony 1-2 -pipe r idino-benzy 1) -aminoca r bony 1- 
methyl] -benzoate (0.140 g , 0.25 mmol ) in ethanol 
(1.4 ml) is hydrogenated with 10% palladium/charcoal 
(0.03 g)for 4.5 hours at 50°C under 5 bar of 
hydrogen. The mixture is filtered, evaporated down 
in vacuo and the evaporation residue is purified by 
column chromatography on silica gel 
(chlo rof orm/methanol = 10/1). 
Yield: 0.041 g. 

Melting point: 115-118°C (petroleum ether) 
Calculated : mo 1 ecu la r peak m/e = 4 68 
Found: molecular peak m/e « 468 

Example f^Q 

2-Ethoxy-4-[N- ( a -net ho xyca rbonyl -2 -p i pe r idi no- 
benzyl ) - aminoca r bony 1 me t hyl 1 -benzoic acid 

Prepared analogously to Example 40 by catalytic 

hydrogenation of benzyl 2 — e thoxy— 4 - [ N - ( a - 

methoxyc a r bony 1-2 -piper idi no -benzyl) -aminocarbony 1- 
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methyl] -benzoate in methanol. 

Melting point: 147-150°C (decomp.) (ether) 
Calculated: C 66.06 H 6.65 N 6-16 
Found: 66.28 6.56 5.90 

Example 7.0 

2— Ethoxy— 4- [H-( tt -n-propoxyca rboriyl-2»piperidino- 
benzy 1) -atninocarbony Imethyl 1 -benzoic acid 

Prepared analogously to Example 40 by catalytic 
hydrogenation of benzyl 2-ethoxy-4- tN- ( a -n- 
p ropoxyc a rbony 1-2-piper idino-benzy 1 ) -aminocarbony 1 
methyl ] -benzoate in n-propanol. 

Melting point: 122-125°C (ether/petroleum 

ether - 1/1) 

Calculated: C 67.20 H 7.10 H 5.30 
Found: 67.39 7.24 5.78 

Example 71 

2 -Ethoxy- 4- [N- ( tt -i sop ropoxyca rbony 1-2-piper idino- 
benzy 1) - a mi noca rbony Imethyl 3 -benzoic acid 

Prepared analogously to Example 40 by catalytic 
hydrogenation of benzyl 2-ethoxy-4-[N-( a - 
isopropoxyc a rbony 1-2-piper idino-benzy 1 ) - ami noca rbony 1- 
methyl } -benzoate in isopropanol. 

Melting point: 149— 151°C (acetone/petroleum ether) 
Calculated: C 67.20 H 7.10 N 5.30 
Found: 67.50 6.99 5.78 

Example 72 

2-Ethoxy-4- [ N- ( a -acetoxymethyl-2-pjper idino-benzy 1 ) - 
aminocarbonylmethy 1 ] -benzoic acid 

Prepared analogously to Example 40 by catalytic 
hydrogenation of benzyl 2-ethoxy-4-[N-( a - 
acetoxymethy 1-2-piper idino-benzy 1 ) -aminocarbony 1- 
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methyl] -benzo ate in ethanol. 
Calculated: molecular peak m/e - 468 
Found: molecular peak m/e * 468 

Example 73 

2-Ethoxy-4- tN-( c -propionyloxymethyl-2-piperidino- 
benzyl ) -aminocarbonylmethyl ] -benzo ic acid 

Prepared analogously to Example 40 by catalytic 
hydrogenation of benzyl 2— ethoxy— 4 — [N— ( ct — 
propionyloxyme thy 1-2-piperidino-benzyl ) -aminocarbonyl- 
methyl ] -benzoate in ethanol. 
Melting point: 64-67°C (ethano 1/water ) 
Calculated: molecular peak m/e » 482 
Found: molecular peak m/e - 482 

Example 74 

2-Hydroxy-4*[N~ ( a -isop ropoxyca r bony 1-2 -p i pe r i di no -ben 
zyl ) -aminocarbonylmethyl ] -benzoic acid 

Boron tribromide (0.04 ml, 0.414 mmol) is added at 
-20°C with the exclusion of moisture to a stirred 
solution of 2-et hoxy-4 - [ N- ( a - i scp ropoxy- 
ca r bony 1-2 -piper i di no -benzyl ) -ami no-car bony lmethyl] - 
benzoic acid (0.20 g, 0.414 mmol) in 1,2-di- 
chloroethane (5 ml). The mixture is allowed to come 
up to ambient temperature and is then stirred for 2 
hours. It is poured into isopropanol, the mixture is 
concentrated by evaporation i_n vacuo , water is added 
and the mixture is extracted with chloroform. The 
organic extract is dried and filtered and evaporated 
down i_n vacuo . The evaporation residue is purified 
by column chromatography on silica gel (chloroform 
methanol/glacial acetic acid » 5/1/0.01). 
Yield: 0.14 g. 

Melting point: 190-200*C (ether) 
Calculated: molecular peak m/e » 454 
Found: molecular peak m/e * 454 
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Example 75 



Ethyl 2-ethoxy-4- [N- ( g -ethoxymet hy 1-2 -piperidino- 
benzyl ) -aminocarbony Imethy 1 3 -benzoate 

Ethyl 2-ethoxy-4- [N— < ot — hydro xymethy 1—2— pi peri di no- 
benzyl ) —aminocarbony Imethyl 3 -benzoate (0.64 g, 
1.4 mmol) is added with stirring at ambient 
temperature to sodium hydride (0.061 g, 1-4 mmol) 
(55% in oil) in absolute tetr ahydrof uran (6.4 ml). 
The mixture is stirred for 1 hour, then ethyl iodide 
(0.113 ml, 1.4 mmol) is added and the mixture is 
stirred for a further 16 hours at ambient 
temperature. Then ethanol (2 ml) is added and the 
mixture is evaporated down in vacuo . The evaporation 
residue is partitioned between chloroform and 
water. The organic phase is washed twice with water, 
dried, filtered and concentrated by evaporation in 
vacuo . The evaporation residue is purified by column 
chromatography on silica gel (chloroform/acetone - 
17/3) . 

Yield: 0.05 g. 

Melting point: 85-87°C (petroleum ether) 
Calculated: molecular peak m/e » 482 
Found: molecular peak m/e m 482 

Example 76 

2-Et hoxy-4 - [N~ ( g -ethoxymethy 1-2 -pi per idi no— benzyl ) - 
ami noca r bony Imethy i J -benzo ic acid 

Prepared analogously to Example 31 by alkaline 
saponification of ethyl 2— ethoxy— 4 — £ N— 
( a -ethoxymethyl-2-piperidino-benzyl) - ami no- 
ca r bony Imethy 1 3 -benzoate . 
Calculated: molecular peak m/e » 454 
Found: molecular peak m/e « 454 



Example 77 

4- [N-( <r -Carboxv-2- piper idi no-benzyl ) -aminocarbony 1 - 
methyll -2 -hydroxy- benzoic acid 

Prepared analogously to Example 46 by reacting 

2- ethoxy-4- [N-( a -isopropoxycarbonyl-2-piperidino- 
benzy 1 ) - aminoca rbony lme thy 1 ] -benzoic acid with 2 . 5 
equivalents of boron tribromide in methylene chloride. 
Melting point: 220-230°C (water) 

Calculated: C 64.07 H 5.87 N 6.79 
Found: 64.21 5.99 6.81 

Example 78 

3- [2-Ethoxy-4-[N-(l-(2-piperidino-phenvl) -l-butyl)- 
aminoca rbony lme thyl] -phenyl] -pr op ionitri le 

Magnesium chips <0.11 g, 4.5 mmol) are added to 
2— ethoxy— 4— [N— ( 1- < 2 -p i pe r idi no-pheny 1 > - 1-buty 1 > -amino* 
ca rbony lme thyl ] -cinnamic acid nitrile (0.05 g # 
0.11 mmol) in methanol (1.1 ml) and the mixture is 
stirred for 45 minutes at 25°C and for 1 hour at 
0°C. It is then cooled to 0°C and mixed with of IN 
hydrochloric acid (4.5 ml). It is diluted with 
water, filtered over kieselguhr and extracted with 
chloroform. The chloroform extract is washed with 
aqueous sodium bicarbonate solution, dried and 
filtered and concentrated by evaporation in vacuo. 
The evaporation residue is purified by column 
chromatography on silica gel (chloroform/ethyl 
acetate - 9/1) . 
Yield: 0.015 g. 

Melting point: 102-104°C (petroleum ether) 
Calculated: molecular peak m/e - 447 
Found: molecular peak m/e - 447 
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Example 79 

f 2-Ethoxy-4- [N- ( 1- ( 2-p iper idino-pheny 1 ) -3 -me thyl- 1- 
butyl) -aminocarbony lmethyl 1 -phenyl] -acetonitrile 

Prepared analogously to Example 1 from 

2- ethoxy-4- [N-< l-< 2 -pi per idino-pheny 1) -3 -methyl- 1- 
butyl) -aminocarbonylrnethyl ] benzyl chloride with 
sodium cyanide. 

Melting point: 135-136°C 
Calculated: C 75.13 H 8.33 N 9.39 
Found: 75.12 8.18 9.18 

Example 80 

Ethyl 2-ethoxy-4- [N-( g -cyclopropylmethyl-2- 

p i per id i no- benzyl ) -aminocarbonylrnethyl 1 -benzoa te 

Prepared analogously to Example 19 from 

eye lop ropy lmethyl -2 -pi per idino-benzyl amine and 

3- ethoxy-4-ethoxycarbony 1 -phenyl ace t ic acid . 
Melting point: 126-127°C 

Calculated: C 72.77 H 8.00 N 5.85 
Found: 72.85 7.74 5.84 

Example PA 

2-Ethoxy-4-CN-(<*— eye lop ropy lmethyl -2-p iper id i no- 
benzyl ) -aminocarbony lmethyl 1 -benzoic acid hemi hydrate 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2— ethoxy— 4— [ N— ( a -cyclo- 
p ropy Ime t hy 1 -2-p iper idi no-benzyl) -aminocarbonyl- 
rnethyl 1 -benzoa te . 
Melting point: 103-104°C 

Calc. (x 0.5 H 2 0>: C 70.55 H 7.68 N 6.10 
Found: 70.67 7. 67 6.37 
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Example 82 



Ethyl 2-ethoxy-4»[N-(^»cyclobutyImethyl-2- 

pi pe c id i no- benzyl ) -aminocarbonylmethyll -benzoate 

Prepared analogously to Example 19 from a -cyclo— 
buty lmethyl-2 -piperidino-benzylamine and 
3— ethoxy-4-ethoxycarbonyl— phenyl acetic acid. 
Melting point: 116-lia°C 
Calculated: C 73.14 H 8.18 N 5.69 
Found: 73.14 8.32 5.64 

Example 

83 

2- Ethoxy-4» [N- ( tt »cyc lobuty Imethy 1-2-pipe r idino- 
benzyl ) -aminoca rbony Imethyl ] -benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2— ethoxy— 4— [N- { a -cyclo- 
tiiiy l.T^^hyl-2-piperidino-benzyl) -aminoca rbonylmethyl ] 
benzoate . 

Melting point: 140-142°C 
Calculated: C 72.39 H 7.81 N 6.03 
Found: 72.15 7.79 5.97 

Example 84 

Ethyl 2-ethoxy-4-[N-( a -cyclopentylmethyl"2» 
piper idi no-be nzy 1 ) - aminoca rbonylmethyl 3 - benzoate 

Prepared analogously to Example 19 from 

CL - eye lopenty Imethy 1-2-pi per idi no -benzyl amine and 

3- ethoxy-4-ethoxycarbony 1 -phenyl -ace t ic acid . 
Melting point: I20-121"C 

Calculated: C 73.49 H 8.36 N 5.53 
Found: 73.31 8.55 5.39 



Example 85 

2"Ethoxy-4-[N-( tt -cyclopentylmethyl-2>piperidinO" 
benzyl ) -aminocarbonylmethyl 3 -benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2-ethox-4- £N- ( a -cyclo- 
penty 1-methy 1-2-piper idino-benzyl ) -amino- 
carbonylmethyl] -benzoate . 
Melting point: 85-88°C 
Calculated: C 72.77 H 8.00 N 5.85 
Found: 72.50 8.02 6.03 

Example 86 

Ethyl 2-e thoxy-4 - [ N- ( 2 -piper idino- a -( tetrahydro * 
furan-2-yl-methyl) -benzyl ) -ami no ca rbonylme thy 1 ] - 
benzoate 

Prepared analogously to Example 19 from 
2-piper idino- a - < tet rahydrof uran-2-yl -methyl ) - 
benzylamine and 3-ethoxy-4-ethoxycarbonyl-phenyl- 
acet i c j- ~ i d . 

Melting point: 111-113°C 
Calculated: C 70.84 H 7.93 N 5-51 
Found: 70.76 7.73 5.51 

Example 87 

2-E thoxy-4 - f N- ( 2 -pi per idino- g - ( tet rahydrof ur an- 2 - 
ylmethyl) -benzyl) -aminoca rbonylmethy 1 } -benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2-ethoxy-4- £N-< 2-piper idino 

tet rahydrof uran-2-y 1 -methyl ) -benzyl ) - ami no- 
car bony Ime thy 1 3 -benzoate . 
Melting point: 121-123°C 
Calculated: C 69.98 H 7.55 N 5.83 
Found: 69.90 7.78 5.71 
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Example 88 



Ethyl 2 -ethoxy- 4- [ N-( tt -cyc lohep ty Imethy 1 — 2 — 
piperidino-benzyl > - ami no c a rbonylmethyll -benzoate 

Prepared analogously to Example 19 from 
ct_ cyc lohep tylme thy 1-benzyl amine and 
3-ethoxy-4-ethoxyca rbony 1-phenyl acetic acid. 
Melting point: 96-98°C 
Calculated: C 74.12 H 8.67 N 5.24 
Found: 74.40 8.87 5.39 

Example 89 

2-Et hoxv-4-[N-{ tt -cyc lohep tvlme thv 1-2 -pi per id i no- 
benzyl ) -aminocarbonylmethyl 1-benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2— ethoxy— 4— [ N— ( a -cyc lo- 
hep tylme thy 1—2— piper idi no— benzyl ) — ami noca rbony 1 — 
rcek^cy Q-beittoate.. 
melViruj points 2 27-130 °C 
Calcul^ea*. C 73.49 H 8.36 n 5.53 
Found: 73.54 8.62 5.47 

Example 90 

Ethyl 2 -ethoxy- 4- [N- ( a -cyc lohexylmethyl-2- 

p i per id ino -benzyl) -ami noca rbony Imethy 1 1 -benzoate 

a) Ethyl 2— ethoxy— 4— [N— < 0L — (eye lohexyl— methyl idene) — 
2- piper id i no-benzy 1 ) -ami noca rbony Imethy 13 -benzoate 

Prepared analogously to Example 19 from 

a -cyclohexylmethyl-(2-piperidino-phenyl)-ketimine 

and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid. 

Melting point : 8 5-88°C 

Calculated: C 74.10 H 8.16 N 5.10 

Found: 74.37 8.00 5.45 



-% 



According to the 80 MHz— H— NMR spectrum (CDC1 ) 
there is a mixture of E/Z - 1/2. £01efinic H: (E) D 
6.26, <2> 5.42 ppm] . 

b) Ethyl 2-ethoxy-4-tN-<a-cyclohexylrnethyl-2- 
piperidino-benzyl)-aminocarbonylmethyl] -benzoate 

Prepared analogously to Example 12 by catalytic 
hydrogenation of ethyl 2— ethoxy— 4— [ N— ( a — ( eye lohexy 1— 

methyl idene)-2-pi per idino-benzyl) -aminoca rbony lmethy 1] - 
benzoate 

Melting point: 95-97°C 

Calculated: C 73.81 H 8.52 N 5.38 

Found: 73.92 8.74 5.29 

Example 91 

2>Ethoxy-4-fN-(tt-cvc lohexvlmethvl-2-piperidino> 
benzyl ) - aminoca r bony lmethy 1 1 -benzoic acid 

<0 2-E^no*y~4-fN-<«-<cyclohexyl-methylidene>-2- 

pi per idi.no -benzyl ) -aminoca r bony lmethy 1 J -benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2— ethoxy— 4— [N- ( a — 
(cyclohexy 1-me thy 1 i dene) -2 -piper idino-benzy 1) -amino- 
ca r bony lmethy 1] -benzoate . 
Melting point: 95-100°C 
Calculated: C 73.44 H 7.81 N 5.71 
Found : 73.38 7.73 5.75 

b) 2-Ethoxy-4 -CN-(a-cyc lohexy lmethy 1-2 -pi per idino- 
benzy 1) -aminoca r bony lmethy 1 ] -benzoic acid 

Prepared analogously to Example 12 by catalytic 
hydrogenation of 2— ethoxy— 4 — [ N— (ot— ( eye lohexy 1 — 
met hylidene)-2-piper idino-benzy 1) -aminoca r bony lmethy 1 J - 
benzoic acid. 
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Melting point: 154-156*0 
Calculated: C 73 . 14 H 8 . 18 N 5.69 
Found: 73.31 8.25 5.71 

Example 92 

Ethyl 2-e thoxy-4 - [ N- ( 1- ( 2 -pipe r id i no-pheny 1 ) -3-buten- 
1-yl > -aminoca r bony lme thy 1 1 -benzoate 

Prep a red ana logous ly to Example 19 from 

1- < 2 -piper idi no -phenyl ) -3 -but en- 1-y 1- amine and 
3-ethoxy— 4-ethoxyca rbony 1 -phenyl ace t ic acid . 
Melting point: 110-112°C 

Calculated: C 72.39 H 7.81 N 6.03 
Four -3: 72. 10 7.66 5.94 

2- Ethoxy— 4— [N— ( 1- ( 2 -p i per idi no-oheny i ) -3 -but en- 1-y 1 ) - 
ami noca r bony lme thy 1 ] -benzo ic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2-e thoxy-4 - [ N- < 1 - < 2- 
piper idino- phenyl ) -3 -but en- 1-y 1 ) -aminoca rbony 1- 
methyl 3 -benzoate . 
Melting point : 9 2-95°C 
Calculated: C 71.53 H 7.39 N 6.42 
Found: 71.27 7.42 6.42 

Example 94 

Ethyl 2-e thoxy-4- [N-(l-(2-piperidino-phenyl) - 3 -me thy 1- 

3 - but en- 1-y 1 ) -aminoca rbony lme thy 1 3 -benzoate 

Prepared analogously to Example 19 from 3-methyl- 
l-( 2 -piperidi no-pheny 1) -3-buten-l-yl) -amine and 
3 -ethoxy-4-ethoxyca rbony 1 -phenyl ace tic acid . 
Melting point: 126-128°C 
Calculated: C 72.77 H 8.00 N 5.85 




Found: 72.32 8.22 5.78 

Example 95 

2-Ethoxy-4- l-( 2-pi per idino-pheny 1 ) -3 -methy 1-3- 

buten-l-yl ) -aminocarbonylniethyl I - benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2-ethoxy-4- [N- ( 1- < 2- 
piper idino-pheny 1) -3-methyl-3-buten-l-y 1 > - amino- 
carbonylniethyl ] -benzoate . 
Melting point: 64-66°C 
Calculated: C 71.97 H 7.61 N 6.22 
Found: 71.70 7.50 5.98 

Example 96 

Ethyl 2-ethoxy-4-[N»( 1- ( 2-pipe r idino-pheny 1 ) -3 -methyl* 

2- buten-l-yl) - =tmi noca rbonylmet hyl ] -benzo a te [wj th 2 5% 
of ethyl 2-ebhoxY-4-[N-(l-(2-piperidino-phenyl)-3- 
methyl- 1- butyl > - ami noca r bony lmet hyl ] -benzoate ] 

Preps red analogously to Example 19 from 

3 - me t hy 1-1— ( 2 -pi per idino-pheny 1 ) -2 -but en- 1-y 1- amine 
[containing 25% of 3-methyl-l- (2-piperidino-phenyl) -1- 
butylamine] and 3-ethoxy-4-ethoxycarbonyl~ 
phenylacetic acid. 

Melting point: 141-142°C 
Calculated: C 72.77 H a. 00 N 5-85 
Found: 72.60 7.77 5.73 

The mixing ratio of 75/25 is obtained from the 
corresponding ratio of intensities of the 
particularly characteristic signals in the 
400 MHz- 1 H-NMR spectrum <CDC1 3 >. The position of 
the signals is: 3-methy 1-2-bu ten-l-y 1 compound: 
olefinic H: 5.25 (d) , CH 3 : 1.64 (s) and 1.77 <s), 
benzylic ^ CH- 6.00 (t>. benzylic CH 2 -: 3.52 ppm 
(s) 3-methyl-l-buty 1 compound: CH^ ; 0.90 (d) , 
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benzylic ^CH- 5.35 <m> , benzylic -CH 3.54 ppm 

(s> . 

Example 97 

2-£thoxy-4 -[N-(l-(2-piperidino-phenyl ) -3 -me thy 1-2- 
buten- l-yl) -aminocarbonylmethvl 1 -benzoic acid 
[cont aining 25% of 2-ethoxy-4- f N-( l-(2-piperidino- 
phenyl) -3-m ethyl- 1-buty 1 ) - aminocarbonvlmethvll- 
benzoic acid l 

Prepared analogously to Example 21 by alkaline 
saponification of the corresponding ethyl ester 
mixture from Example 58 . 
Melting point: 154-156°C 
Calculated: C 71.97 H 7.61 N 6.22 
Found: 71.80 7.57 5.98 

Example 98 

Ethyl 2-etho xy-4~ [N-( l-( 2-piperidino-ohenyi ) -3-butyn- 
1-yl ) -aminocarbonylmethy 1 3 -benzoate 

Prepared analogously to Example 19 from 

1- (2-piperidino-phenyl) -3-butyn-l-yl- amine and 
3-ethoxy-4-ethoxycarbony 1 -phenyl ace t ic acid . 
Melting point: 86-90°C 

Calculated: C 72.70 H 7.41 N 6.06 
Found: 72.60 7.40 6.04 

Example 99 

2- Etho xy-4-f N-( 1- ( 2 -p i pe r i d i no-pheny 1 ) - 3-butyn-l-yl) - 
aminoca r bony lme thy 1 1-benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2-ethoxy-4- [N-< l-<2- 
piperidino-phenyl) - 3-butyn-l-yl) - aminoca r bony Imethyl] - 
benzoate . 
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Melting point: 66-69°C 

Calculated: C 71.87 H 6.96 N 6.45 

Found: 71.60 6.95 6.38 

Example 100 

Ethyl 2-et hoxy-4 - { N- { 1- ( 2 -pi per id ino-phenyl) -4 -pen ten- 
1-yl) -ami nocar bony lmethyl 1 -benzoate 

Prepared analogously to Example 19 from 

1- (2-piperidino-phenyl) —4 -pent en— 1-yl -amine and 
3 -e thoxy-4 -ethoxyca rbony 1 -phenyl ace t ic acid . 
Melting point: 117-120°C 

Calculated: C 72.77 H 8.00 N 5.85 
Found: 72.73 7.97 6.07 

Example 10 1 

2 - Et hoxy-4 - [ N- ( 1- ( 2 -pi peri dino-pheny 1 ) -4 -pent en- 1-yl ) - 
ami nocar bony lmethyl 1 -benzoic ag i d 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2-ethoxy-4 - [N- ( l-(2- 
piperidino— phenyl) -4-penten— 1-yl) -ami nocar bony lmethyl] — 
benzoate. 

Melting point; 82-85°C 

Calculated: C 71.97 H 7.61 N 6.22 

Found: 71.97 7.59 5.98 

Example i r»2 

Ethyl 2-et hoxy-4- [ N- ( 1- { 2 -pipe r idi no- 0 — < betrahydro - 
pyran-2-yI-methyl ) -benzyl ) - aminoc a rbony lmethyl ] - 
benzoate 

Prepared analogously to Example 19 from 
2-piperidino- a - ( tet rahydropyr an-2-yl -methyl) - 
benzylamine and 3 -ethoxy-4-ethoxycarbonyl- 
phenylacetic acid. 
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Melting point: 82-85°C 

Calculated: C 71.24 H 8 . 10 N 5.36 

Found: 71.28 7.96 5.29 

Example lQ-3 

2-Ethoxv-4- [ N— ( l»(2-piperidino- tt -(tetrahydropyran-2- 
yl-methyl) -benzyl ) -ami noca rbonylmethyl] -benzoic acid 

Prepared analogously to Example 21 by alkaline 
saponification of ethyl 2— ethoxy— 4— [N— ( 1— ( 2— 
piperidino- a -( tetrahydropyran-2-yl-methyl) -benzyl) - 
aminoca rbony 1-methy 1 ] -benzoate. 

Melting point: 14 0- 14 2 °C (sinters from 70°C, 
partial softening at 105°C) 
Calculate*!; C-7<^.4a H 7.74 N 5.66 
"FoL**iT3; 7.88 5.4 0 



Ethyl 2-ethoxy-4-CN-< <x -cyclohexylmethyl-2- 
piperidi no-benzyl) -aminocarbonylmethy 1 ] -benzoate 

At 23-25 w C # a solution of ethyl 2-ethoxy-4- 
cyanomethyl-benzoate (2,35 g, 10 mmol) and 
a -cyclohexylmethyl-2 -piper id i no-benzyl 

alcohol(2 .88 g, 10 mmol) in o-dichlo robenzene (15 ml) 
is added dropwise to a mixture of concentrated 
sulphuric acid (15 ml) and o-dichlorobenzene (15 ml). 
The mixture is st irred for 2 hours at ambient 
temperature. The o-dichlorobenzene phase is then 
separated off and the residue is added to ice. After 
being made alkaline with soda solution, it is 
extracted with chloroform. The extracts are dried 
over sodium sulphate and concentrated by 
evaporation. The residue is purified by column 
chromatography on silica gel (toluene/acetone - 10/1). 
Yield: 1. 1 g 
Melting point: 95-97°C 
Calculated: C 73.81 H 8.52 N 5.38 



Found: 73.95 8.64 5.42 

Example 10 5 

Benzyl 2-ethoiv»4- TN-< ^methoxycarbonvl-2- 
piperidino- benzvl) -aminocarbonylmethyl 1 -benzoate 

Potassium carbonate (0.28 g, 2 mmol) is added to a 
solution of benzyl 2-ethoxy— 4— [N— ( a — carboxy— 2— 
piperidino-benzyl) -aminocarbonylmethyl] -benzoate 
(1.06 g, 2 mmol) in anhydrous dimethyl formamide 
<8 ml). The mixture is stirred for 10 minutes at 
ambient temperature, then methyl iodide (0.125 ml, 
2 mmol) is added and the resulting mixture is stirred 
overnight at ambient temperature. It is filtered and 
the filtrate is concentrated by evaporation to 
dryness in vacuo . The evaporation residue is 
partitioned between aqueous sodium bicarbonate 
solution Cpft =* 3> And methylene chloride. The organic 
pVwe. iajm pou*?ci©ver sodium sulphate, filtered and 
ron**"* V^tcci evaporation in vacuo . The evaporation 
Vendue i* purified by column chromatography on 
silica gel (toluene/acetone - 4/1) and crystallised 
from ether/petroleum ether. 
Yield: 0.56 g. 
Melting point: 100-102°C 
Calculated: C 70.57 H 6.66 N 5.14 
Found: 70.69 6.71 5.29 
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Example 106 



(S) 2-Ethoxy-4- [N- (1- ( 2 -piper idino-phenyl ) -3-me thyl-l-butyl ) 
aminocarbonylmethyl] benzoic acid 



a) (S) -3-Methyl-l- (2-piper idino-phenyl) -1-butylamine 



Equimolar quantities of racemic 3-methyl-l- (2 -piper idino- 
phenyl ) -1-butylamine and of N-acetyl-L-glutamic acid were 
refluxed in aceton, whereby methanol was added in such an 
amount to yield a clear solution. 

After cooling over night up to 20°C, the obtained crystals 
were suction filtered and twice washed with aceton cooled to 
-15°C. The obtained product [M.p. : 163-166°C; [ot]^° = 
+0,286° (c = 1 in methanol)] was recrys tallised from aceton 
under addition of methanol, whereby (S) -3-methyl-l- (2-pipe- 
r idino-phenyl) -1-butylamine as N-acetyl-L-glutamic acid ad- 
dition salt was obtained in a yield of 60,4 % of theory. 
M.p. : 168-171°C 

[a]2Q ~ +0/356° (c « 1 in methanol) 

The free amine was obtained after reacting with sodium hy- 
droxide solution. 



b) (S) Ethyl 2-ethoxy-4- [N- (1- (2 -piper id ino-phenyl) -3-methyl- 
1-butyl) -aminocar bony lme thy 1 ] benzoate 



Prepared from (S) -3-Methyl-l- (2-piper idino-phenyl) -1-butyl- 
amine and 3-ethoxy-4-ethoxycarbonyl-phenylacetic acid analo- 
gously to Example 1. 
Yield: 77 % of theory, 

M.p.: 121-123°C (petroleum ether/aceton = 7/1) 
[a]^° = 4-7,82° (c = 1 in methanol) 

c) (S) 2-Ethoxy-4- [N- (1- ( 2 -piper idino-phenyl ) -3-methyl-l- 
butyl) -aminocarbonylmethyl] benzoic acid 



Prepared from (S) Ethyl 2-ethoxy-4- [N- (1- (2-piper idino-phe- 
nyl) -3-methyl-l-butyl) -aminocar bonylmethyl] benzoate by sapo- 
nification analogously to Example 4 . 
Yield: 75,9 % of theory, 

M.p.: 102-104°C (petroleum ether/toluene), 
[aJ^Q = +7,80° (C ~ 1,025 in methanol). 



-128- 



The compounds of the present invention, that is, those 
embraced by formula I above, including forms (A) , <B) and (C) 
of 2— ethoxy-4- [N-{1- (2 -piper idino-phenyl ) -3 -methyl- 1 -butyl } - 
aminocarbonylmethyl] -benzoic acid, their enantiomers and their 
non-toxic, pharmacologically acceptable salts formed with 
inorganic or organic acids or bases, have useful pharmacody- 
namic properties. More particularly, they have a favorable 
effect on the intermediate metabolism and exhibit hypoglycemic 
acitivity in warm-blooded animals such as rats. 

The hypoglycemic activity of the compounds of the 
instant invention was ascertained by the standard pharmaco- 
logical test method described belcw, and the table which 
follows shows the results of this test for a few representative 
species of the genus, where 

A - 2-methoxy-4- [N-{1- ( 2-piper idino-pheny 1 ) -1-ethyl}- 

aminocarbony Imethyl ] -benzoic acid, 
3 = 2 -ethoxy-4- [N-{1- ( 2-piper idino-pheny 1 ) -1-butyl}- 

aitiinocarbonylmethyl] -benzoic acid, 



2-methoxy-4-[N-(a-phenyl-2-piperidino-ben ZY l)- 
aminocarbonylmethyll-benzoic acid, 
2-ethoxy-4- [N— (o-phenyl-2-piperidino-benzyl)- 
aminocarbony lme thy 1] -benzoic acid, 

( + )-2-e t hoxy-4-[N-{l- (2-piperidino-phenyl) -1-butyll- 
aminocarbonylmethyll -benzoic acid, 

2-ethoxy- 4- [N— { 1- ( 2-piperidino-phenyl) -1-ethy 1 } - 
aminocarbonylmethyl] -benzoic acid, 

sodi^ 2-ethoxy-4- [N-U- (2-pyrrolidino-phenyl) -1-butyl} 
aminocarbonylmethyl] -benzoate, 

2-ethoxy-4-[K-{l-(2-hexa I nethylen e imino-phenyl)-l-butyl} 
aroinocarbonylmethyl] -benzoic acid, 

2-rne t hoxy-4-(N-{l-(2-piperidino- P henyl)-l-bu t yl}- 
aminocarbonylmethyl] -benzoic acid, 

2-n-propoxy-4-[N-U- (2- P iperidino-phenyl) -l-b Ut yl}- 
aa^ocarbonylBethyl] -benzoic acid, 

2-e t hoxy-4-[N-U-(2-piperidino- P henyl)-l-pen t yl>- 
aminocarbonylmethyl] -benzoic acid, 

2-e t hoxy-4-[N-(4-n l e t hyl-a-phenyl-2-pipe r idino-benzyl)- 

^inocarbonylmethyl] -benzoic acid, 
N = ,ona (B) of 2-ethoxy-4-[N-(l-(2-piperidino-phenyl)^- 
^•nyl-l-butyD-i-carbonyl.ethyll-benzoic acid. 



c = 



D = 



F = 



H = 



X = 



K — 



±3 = 



M = 
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O = [2-ethoxy-4- [N- (1- (2-piper idino-phenyl) -1-butyl) -amino- 
car bony lme thy 1] -phenyl] -acetonitrile, 

P = [ 2 -ethoxy-4- [N- (a-pheny 1-2 -piper idino-benzyl) -amino- 
car bonylmethyl] -phenyl] acetonitrile, 

q = 2 -ethoxy-4- [N- (a-cyclohexylmethyl-2 -piper idino-benzyl) - 
aminocarbonylme thyl] -benzoic acid , 

r =: 2 -ethoxy-4- (N- (a-e thoxycar bonyl-2 -piper idino-benzyl) - 
arainocar bonylmethyl] -benzoic acid, 

S = 2-ethoxy-4- [N- (a-methoxycarbonyl-2-piper idino-benzyl) - 
aminocar bonylmethyl] benzoic acid , 

T « 2 -ethoxy-4- [N- (a- isopropoxycar bonyl-2 -piper idino-ben- 
zyl) -aminocarbonylme thyl] benzoic acid, 

U - 2 -ethoxy-4- [N- (a-cyclopropylmethyl-2 -piper idino-ben- 
zyl) -aminocarbonylme thyl] benzoic acid, 

V = 2-ethoxy-4- [N- (a- ( te tr ahydrof ur an-2 -yl-methyl) -2-pipe- 

r idino-benzyl) -aminocar bonylmethyl ] benzoic acid, 

W = 2 -ethoxy-4 - [N- (1- ( 2-piper id ino-phenyl) - 3-buten-l-y 1 ) - 
aminocarbonylme thyl] benzoic acid, 

X = 2-ethoxy-4- [N- (1- {2 -piper idino-phenyl) -3 -methyl - 3 -buten- 
1-yl) -aminocar bonylmethyl] benzoic acid and 

Y = 2 -ethoxy-4- [N- (1- (2 -piper idino-phenyl ) -3-butyn-l -yl ) - 

aminocarbonylme thyl] benzoic acid, 
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Test for Hypoglycemic Activity 

The hypoglycemic activity of the test compounds was 

ascertained on female rats of a particular strain weighing 
from 180-220 g which had been fasted for 24 hours before the 

start of the test. The test compounds were suspended in 1.5% 

methyl cellulose immediately before the start of the test and 

administered by esophageal tube - 

Blood samples were taken immediately before the adminis- 
tration of the test compound and 1, 2, 3 and 4 hours after- 
wards, in each case from the retroorbital Venous plexus. 5 0 
yl of each sample were deproteinated with 0.5 ml of 0.33 N 
perchloric acid and centrifuged. The glucose in the supernatant 
fluid was measured using the hexokinase method with the aid 
of an analytical photometer- The statistical evaluation was 
made using the t- test according to Student with p = 0.05 as 
the limit of significance. 

The following tables show the change in glucose content 
in percent compared with the control : 
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Table 


II 








0.1 mg/kg 




Compound 


1 


2 3 


4 h. 


N 


-38 


-44 -41 


-40 



in the tests for. hypoglycemic activity, no toxic side 

, -,~ n at a dosaae of 10 mg/kg p.o-, 
effects were observed, even at a - 

with any of these compounds. 
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The novel compounds are virtually non-toxic; for example, 
after a single dose of 2,000 mg/kg p.o. (suspension in 1% 
methyl cellulose) of compounds 3 and D to 5 male and 5 female 
mice, only one animal in this group died during- -the observa- 
tion period of 14 days. 

The toxic effect of a single dose of compound N adminis- 
tered orally (suspended in 1% methyl cellulose) was tested 
in male and female mice of our own strain weighing from 
20-26 g over an observation period of 14 days. 

Table III 



Compound 


Approximate acute 


toxicity 


N 


>1000 mg/kg p.o. (0 


out of 6 animals died) 



3y virtue of their pharmacological properties, the 
compounds of the present invention are useful for the treatment 
of diabetes mellitus. 

For pharmaceutical purposes the compounds of the present 
invention are administered to warm-blooded animals perorally 
or oarenterally as active ingredients in customary pharmaceu- 
tical compositions, that is, compositions consisting essentially 
of an inert pharmaceutical carrier and an effective amount of 
the active ingredient, such as tablets, coated pills, capsules, 
wafers, powders, solutions, suspensions, emulsions, syrups and 
the like. An effective amount of the compounds of the present 
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Invention is from 0-014 to 0.71 mgm/kg body weight, preferably 
0-035 to 0.29 ragm/kg body weight, once or twice daily. 

The following examples illustrate a few pharmaceutical 
compositions comprising a compound of the present invention 
as an active ingredient and represent the best modes' contem- 
plated of using the invention. The parts are parts by weight 
unless otherwise specified. 

Example X07 

Tablets containing 5 mg of 2-ethoxy4- [N-{ 1- ( 2-piperidino- 
phenyl) -3-methyl-l-butyl } - aminocar bony Imethy 1 ] -benzoic acid , 
form (3) 

The tablet composition is compounded from the following 
ingredients : 

Active ingredient (1) 5.0 parts 

Corn starch (2) 62.0 

Lactose (3) 4 8.0 

Polyvinylpyrrolidone {4} 4.0 " 

Ma ernes i urn stearate (5) 1*0 11 



120.0 parts 



Preparation : 

Ingredients (1), (2), (3) and (4) are mixed together and 
moistened with water. The moist mixture is passed through a 
1.5 mm mesh screen and dried at about 45°C. The dry granulate 
is oassed through a 1.0 mm mesh screen and mixed with ingre- 
dient (5). The finished mixture is compressed into 120 mg- 
tablets. 
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Example jp^ 

Coated tablets containing 2-5 mg of 2-erhoxy- 4~ [N-{1- (2- 



piper idino-phenyl) - 3-methyl-l— buty 1 } -- aininocarbonylmethy 1 ] - 
benzoic acid, form (A) 

The tablet core composition is compounded from the 
following ingredients: 



Active ingredient 
Potato starch 
Lactose 

Polyvinylpyrrolidone 
Magnesium stearate 



(1) 2.5 parts 

(2) 44.0 

(3) 30.0 
( 4 ) 3.0 
(5> 0,5 

8 0.0 parts 



Preparation : 

Ingredients (1)/ (2), (3) and (4) are thoroughly mixed 
and moistened with water. The moist mass is passed through a 
1 mm— mesh screen, cri-;; at about 4 5 °C, and the granulate is 
then passed through the same screen. After ingredient (5) 
has been added, convex 80 mg- tablet cores are compressed in 
a tablet-making machine- The tablet cores thus produced are 
covered in known manner with a coating consisting essentially 
of sugar and talc. The finished tablets are polished with wax. 
Weight of each coated tablet: 120 mg . 

Example ln<3 

Tablets containing 10 mg of 2— ethoxy— 4- [N— (a— phenyl — 2— 
piper idino-benzyl ) - aminoc arbony lme thy 1 3 -benzoic acid 
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from the following 
T - ne tablet composition is compounded from th 



ingredients : 

x y 10. 0 parts 

active ingredient 

7 0.0 

Powdered lactose 

31.0 

Corn starch 

8.0" 

polyvinylpyrrolidone 

1 - 0 " _ 

Magnesium stearate 



120.0 parts 

Frei^^t^: lac tose and corn 

The mixture of active ingredient, lactose 

— . - — - 

• , mas s is passed through a 1 . 5 mm mesh 
in water. The moxst mass . thr0 ugh 
a dried at 45°C. The dried granulate ,s pass 

y mixed with ma gnesium 
a , ircii mesh screen and s * ^ into 120 

stearate. The composition xs comp 

Example 11_Q_ 

rv^^ridino-r 11 ''"^ 11 •* A 

„- h n^ n g ingredients: 

iOii^^-.iy ^ ^ Q parts 

Active ingredient 
Secondary calcium phosphate 

50. 0 

Corn starch ^ q 

Polyvinylpyrrolidone " ^ 

Magnesium stearate 



130.0 parts 
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Preparation 2 

The mixture of active ingredient, calcium phosphate and 
corn starch is moistened with a 15% solution of polyvinylpyrrol- 
idone in water. The mo sit mass is passed through a 1 mm mesh 
screen, dried at 45 °C and then passed through the same screen. 
After adding the magnesium stearate, 130 mg-tablet cores are 
compressed from the mixture. 

A coating of sugar and talc is applied in known manner 
to the cores thus produced. The finished coated tablets are 
polished with wax. 

Weight of coated tablet: 180 mg. 

Any one of the other compounds embraced by formula I , 
including forms (A), (3) and (C) of 2-ethoxy-4- [N-{1- (2- 
piper id in o -phenyl ) — 3 -me thy 1-1 -butyl } - amino car bony Ime thy 1] - 
benzoic acid, an enantiomer thereof or a non-toxic, pharmaco- 
logically acceptable salt thereof may be substituted for the 
particular active ingredient in 'Examples 2 9 through 32. 
Likewise, the amount of active ingredient in these illustrative 
examples may be varied to achieve the dosage unit range set 
forth above, and the amounts and nature of the inert pharma- 
ceutical carrier ingredients may be varied to meet particular 
requirements . 

While the present invention has been illustrated with 
the aid of certain specific embodiments thereof, it will be 
readily apparent to others skilled in the art that the invention 
^ s not limited to these particular embodiments, and that various 
changes and modifications may be made without departing from 
the soirit of the invention of the scope of the appended claims, 
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WE CLAIM: 



1 . A compound of the formula: 




wherein 

Ri represents an unbranched alkyleneimino group with 4 to 6 carbon atoms optionally 
mono- or di-(alkyl of 1 to 3 carbon atoms)- substituted; 

R2 represents a hydrogen or halogen atom or a methyl or methoxy group; 

R3 represents a hydrogen atom, an alkyl group with 1 to 7 carbon atoms, a phenyl 

group optionally substituted by a halogen atom or a methyl or methoxy group, an 
alkyl group with 1 or 2 carbon atoms substituted by a hydroxy, alkoxy, 
alkanoyloxy, tetrahydrofuranyl, tetrahydropyranyl, cycloalkyl or phenyl group, in 
which the alkoxy part can contain from 1 to 3 carbon atoms, the alkanoyloxy part 
can contain 2 or 3 carbon atoms and the cycloalkyl part can contain 3 to 7 carbon 
atoms, an alkenyl group with 3 to 6 carbon atoms, an alkynyl group with 3 to 5 
carbon atoms, a carboxy group or an alkoxy carbonyl group with a total of 2 to 5 
carbon atoms; 

R4 represents a hydrogen atom, a methyl, ethyl or allyl group; and 

W represents a methyl, hydroxymethyl, formyl, carboxyl, alkoxycarbonyl, 

cyanomethyl, 2-cyanoethyl, 2-cyano-ethenyl, carboxymethyl, 2-carboxyethyl, 2- 
carboxyethenyl, alkoxycarbonylmethyl, 2-alkoxycarbonyl-ethyl or 2- 
alkoxycarbonylethenyl group, in which each alkoxy part can contain from 1 to 4 
carbon atoms and can be substituted by a phenyl group; and 
when R3 is other than hydrogen and/or the radical Ri contains an optically active carbon 
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atom, the enantiomeres and the diastereomeres thereof or their mixtures; when W 
is carboxyl, a non-toxic salt thereof formed with an inorganic or organic base; or a 
non-toxic acid addition salt thereof formed by an inorganic or organic acid with 
the amino function in the Ri -position. 

2. A compound of claim 1, wherein 

R x represents a pyrrolidino, piperidino, 4-methyl-piperidino, 3 -methyl-pip eridino, 

3,3-dimethyl-piperidino, 3,5-dimethyl-piperidino or hexamethyleneiminio group; 
R 2 represents a hydrogen, fluorine or chlorine atom; 

R 3 represents hydrogen atom, an alkyl group with 1 to 6 carbon atoms, a phenyl, 
methyl-phenyl, chloro-phenyl, methoxy-phenyl, cyclopropylmethyl, 
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, tetrahydrofuran-2-yl- 
methyl, tetrahydropyran-2-yl-methyl, propargyl, hydroxymethyl, ethoxymethyl, 
acetoxymethyl, propionyloxymethyl, carboxy, methoxycarbonyl, ethoxycarbonyl 
or propoxycarbonyl group or an alkenyl group with 3 or 4 carbon atoms; 

R4 represents a methyl, ethyl or allyl group; and 

W represents a methyl, hydroxymethyl, formyl, carboxyl, benzyloxycarbonyl, 

carboxymethyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, cyanomethyl, 2- 
carboxy-ethyl, 2-ethoxycarbonylethyl, 2-cyano-ethyl, 2-carboxy-ethenyl, 2- 
ethoxycarbonyl-ethenyl or 2-cyano-ethenyl group or an alkoxycarbonyl group with 
1 to 4 carbon atoms in the alkoxy part; and 

when R 3 is other than hydrogen and/or Ri represents the 3-methyl-piperidino group, the 
enantiomeres and the diastereomeres thereof or their mixtures; when W is 
carboxyl, a non-toxic salt thereof formed with an inorganic or organic base; or a 
non-toxic acid addition salt thereof formed by an inorganic or organic acid with 
the amino function in the Ri-positon. 

3. A compound of claim 1, wherein 
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Rx represents a piperidino group; 
R 2 represents a hydrogen atom; 

R 3 represents an alkyl group with 1 to 6 carbon atoms, an alkenyl group with 3 or 4 
carbon atoms, a phenyl, tetrahydropyran-2-yl-methyl, cyclopropylmethyl or 
cyclohexylmethyl group; 

R4 represents a methyl, ethyl or allyl group; and 

W represents a carboxyl, methoxycarbonyl, ethoxycarbonyl or cyanomethyl group; 
and 

the enantiomeres thereof or their mixtures; when W is carboxyl, a non-toxic salt thereof 
formed with an inorganic or organic base; or a non-toxic acid addition salt thereof 
formed by an inorganic or organic acid with the piperidino function. 

4. A compound of claim 1, wherein 
Ri represents a piperidino group; 
Ri represents a hydrogen atom; 

R 3 represents an alkyl group with 3 to 6 carbon atoms, an alkenyl group with 3 or 4 

carbon atoms, a phenyl, cyclopropylmethyl or cyclohexylmethyl group; 
R4 represents a methyl or ethyl group; and 
W represents a carboxyl group; and 

the enantiomeres thereof or their mixtures; a non-toxic salt thereof formed with an 

inorganic or organic base; or a non-toxic acid addition salt thereof formed by an 
inorganic or organic acid with the piperidino function. 

5. A compound of claim 1, wherein 
Ri represents a piperidino group; 
R 2 represents a hydrogen atom; 

R 3 represents an alkyl group with 3 to 6 carbon atoms, a 2 -methyl- 1 -propen- 1 -yl, 
cyclomethylpropyl or cyclohexylmethyl group; 
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R4 represents a methyl or ethyl group; and 
W represents a carboxyl group; and 

the enantiomeres thereof or their mixtures; a non-toxic salt thereof formed with an 

inorganic or organic base; or a non-toxic acid addition salt thereof formed by an 
inorganic or organic acid with the piperidino function. 

6. A compound of claim 5, wherein 

R 3 represents a n-propyl, n-butyl, isobutyl, sec.butyl, n-pentyl, 2-methyl-l-propen-l- 

yl, cyclomethylpropyl or cyclohexylmethyl group; 
the enantiomeres thereof or their mixtures; a non-toxic salt thereof formed with an 

inorganic or organic base; or a non-toxic acid additional salt thereof formed by an 

inorganic or organic acid with the piperidino function. 

7. A compound of claim 5, wherein 

R 3 represents a n-propyl, n-butyl, isobutyl, sec. butyl or n-pentyl group; and 
the enantiomeres thereof or their mixtures; a non- toxic acid additional salt 

thereof formed by an inorganic or organic acid with the piperidino function. 

8. The compound of claim 5, which is 2-ethoxy-4-[N-( l-(2-piperidino-phenyl)- 1- 
butyl)-aminocarbonylmethyl]-benzoic acid; the enantiomeres thereof or their mixtures; a 
nontoxic salt thereof formed with an inorganic or organic base; or a non-toxic acid 
addition salt formed by an inorganic or organic acid with the piperidino function. 

9. The compound of claim 5, which is 2-ethoxy-4-[N( 1 -(2-piperidino-phenyl)-3 - 
methyl- l-butyl)-aminocarbonylmethyl]benzoic acid; the enantiomeres thereof or their 
mixtures; a non-toxic salt thereof formed with an inorganic or organic base; or a non- 
toxic acid addition salt formed by an inorganic or organic acid with the piperidino 
function. 
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10. The compound of claim 5, which is form (A) of 2-ethoxy-4[N-(l-(2-piperidino- 
phenyl)-3-methyl-l-but^ acid, recrystallized from 
acetone/petroleum ether, having a melting point of 90°C -92°C C. 

11. The compound of claim 5, which is form (B) of 2- ethoxy-4[N-(l-(2-piperidino- 
phenyl)-3-methyl-l-butyl)-aminocarbonylmethyl]-benzoic acid, recrystallized from 
ethanol/water, having a melting point of 140°C -142 C C. 

12. The compound of claim 5, which is form (C) of 2- ethoxy-4[N-(l-(2-piperidino- 
phenyl)-3-methyl-l-butyl)-am acid, recrystallized from 
methanol, having a melting point of 74°C - 85 C C. 

13 . The compound of claim 5, which is 2-ethoxy-4-[N-(a-cyclohexylmethyl-2- 
piperidino-benzyl)-aininocarbonylmethyl]-benzoic acid; the enantiomeres thereof or their 
mixtures; a non-toxic salt thereof formed with an inorganic or organic base; or a non- 
toxic acid addition salt formed by an inorganic or organic acid with the piperidino 
function. 

14. The (S)-enantiomer or a compound as claimed in any one of the claims 1 to 13; 
when W is carboxy, a non-toxic salt thereof formed with an inorganic or organic base; or 
a non-toxic acid addition salt formed by an inorganic or organic acid with the amino 
function in the Ri -position. 

15. A hypoglycemic pharmaceutical composition consisting essentially of an inert 
pharmaceutical carrier and an effective hypoglycemic amount of a compound of claim 1. 
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ABSTRACT 

Phenylacetic acid benzylamides having the following general structure 




wherein the substituents are defined herein, are disclosed, which compounds are 
hypoglycemic agents. 
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REISSUE APPLICATION DECLARATION BY THE ASSIGNEE 



Docket Number: 5/891 



I hereby declare that: 

My residence, post office address and citizenship are stated below next to my name. 
I represent the following company: Dr. Karl Thomae GmbH 
and the title of my position with said company is: Head of Patent Department 
The entire title to the patent identified below is vested in said company. 

Name of Patentee: Wolfgang Grell et aL 



Patent Number: 5,2 1 6, 1 67 



Date Patent Issued: June 1, 1993 



Title of Invention: PHENYLACETIC ACID BENZYLAMIDES 



I believe said patentee to be the original, first and sole or joint inventor(s) of the subject matter which is 
described and claimed in said patent, for which a reissue patent is sought on the invention entitled: 

the specification of which 

g] is attached hereto. 

□ was filed on as reissue application number . 

and was amended on . 

I have reviewed and understand the contents of the above identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 

I verily believe the original patent to be wholly o partly inoperative or invalid, for the reasons described below. 
(Check all boxes that apply.) 

□ by reason of a defective specification or drawing, said defects being described below. 

by reason of the patentee claiming more or less that he had the right to claim in the patent, said excess or 
insufficiency in the claims being specified below. 

□ by reason of other errors, described below. 

The errors relied upon in the above statement, and how the errors occurred, are as follows: 

Assignee Dr. Karl Thomae GmbH, also the owner of U.S. Patents 4,873,080 and 4,863,724 (issued October 10, 
1989 and September 5, 1989, respectively), believes that the term of U.S. Pat. 5,216,167 subsequent to 
September 5, 2006 should be disclaimed. 
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Docket No.: 5/891 



The errors described above arose without any deceptive intention on the part of the applicant. 

I hereby appoint the following attorney (s) and/or agent(s) to prosecute this application and transact all business 
in the patent and Trademark Office connected therewith. 



Name(s) 

Alan R. Stempel 
Mary-Ellen M. Devlin 



Registration No.: 

29,881 
27,928 



Correspondence Address: Direct all communications about the application to: 
Customer Number 

Type Customer Number Here 



OR 



Firm or 

Individual 

Name 



Boehringer Ingelheim Corporation 



Address 



Robert P. Raymond 



Address 



900 Ridgebury Rd., P.O. Box 368 



City 



Ridgefield, 



State 



CT 



Zip 



06877 



Country 



USA 



Telephone 



203-798-4866 



Fax _ 



203-791-6183 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine and imprisonment, or both, under 
section 1001 of Title 18 of the United States Code, and that such willful false statements may jeopardize the 
validity of the application, any patent issuing thereon, or any patent to which this declaration is directed. 



Full name of person signing (given name, family 
name) 

Dr. Karl Thomae GmbH 



Full name of person signing (given name, family 
name) 

Dr. Karl Thomae GmbH 



Signature * 



Signature 
ppa. 



(Dr. Manfred Reiffen) 



(Dr. Rolf Fleischer) 



Date 



Date 



12. September 1997 



12. September 1997 



Residence: 



D-88397 Biberach 



Residence: 



D-88397 Biberach 



Citizenship: 



german 



Citizenship : german 



Post Office Address 

Birkendorfer StraBe 65 
D-88397 Biberach 



Post Office Address 

Birkendorfer StraBe 65 
D-88397 Biberach 
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REISSUE APPLICATION BY THE ASSIGNEE, 
OFFER TO SURRENDER PATENT 



Docket No.: 5/891 



This is part of the application for a reissue patent based on the original patent identified below. 



Name of Patentee: Wolfgang Grell et al. 



Patent Number: 5,216,167 



Date Patent Issued: June 1, 1993 



Title of Invention: PHENYLACETIC ACID BENZYLAMIDES 



I am the assignee of the entire interest in said original patent. 
I offer to surrender said original patent. 
Filed herein is: 

g| a certified copy of an abstract of title. 

□ an order for a title report. The fee for this order is $ (37 CFR 1 . 1 9(b)(4)). 

□ A check in the amount of the fee is enclosed. 

□ The Commissioner has already been authorized to charge fees in this 
application to a Deposit Account. 

g| The Commissioner is hereby authorized to charge any fees which may be 
required or credit any overpayment ot Deposit Account Number 02-2955 . 
I have enclosed a duplicate copy of this sheet. 



Name of assignee: Dr. Karl Thomae GmbH 






Signature of person signing for assignee 


Date: , 


/I / 


Typed or printed name and title of person signing for assignee: Mar 


y-Etflerf M. Devlin, Patent Attorney 
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